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SUMMARY 

The Georges Bank and Gulf of Maine Atlantic cod fisheries have become 
increasingly important in recent years in terms of landings and revenue. 
During 1977-1979, USA commercial landings increased 32% and averaged 38,960 
metric tons per annum. In this same period, annual USA commercial ex-vessel 
revenue increased 67.3%, averaging 22.4 million dollars per year. In 1980~ 
the total domestic cod catch was 51,042 metric tons, the highest domestic 
catch since 1907. Estimated recreational landings in 1979 (the latest avail
able data) were 3,857 metric tons. The present report provides an evaluation 
of current resource conditions in the Georges Bank and Gulf of Maine cod 
stocks based on commercial, recreational, and research data. 

Five surveys of recreational landings of cod in the Northwest Atlantic 
have been conducted since 1960. The most recent 1979 survey, considered the 
most reliable in terms of landings estimates, indicated that 2.63 million 
cod weighing 3.9 thousand metric tons were taken in the 1979 USA recreational 
fishery. Landings data were not apportioned to stock area and hence represent 
catches from both stocks. The 1979 recreational catch was lower than previous 
annual estimates (1960, 1965, 1970, and 1974), although the accuracy of prior 
survey estimates is considered less than adequate because of methodological 
weaknesses in survey designs. The estimated 1979 catch was probably under
estimated due to relatively low sampling intensity of the winter-spring New 
York Bight party boat cod fishery, and application of an unusually low average 
weight per fish in deriving the total catch weight. Approximately two-thirds 
of the total recreational landings were taken in the Fishery Conservation Zone 
(>3 miles from shore), primarily by anglers using private and rental boats 
(71.6%). Massachusetts landings accounted for 70% of the recreational catch. 

Provisional 1980 commer-cial landings of cod from the Georges Bank and 
South stock totaled 45,681 metric tons, 18% higher than 1979, and the highest 
annual catch in 14 years. Reported USA landings were 39,045 metric tons, 
20% higher than 1979, and the highest yearly harvest since commercial catches 
have been maintained by stock area (1932). As in previous years, the 1980 
reported domestic landings are believed to underestimate the actual catch due 
to misreporting and non-reporting. Composition of the 1980 Georges Bank catch 
was dominated by "market ll and "large" cod suggesting that the strong 1975 year 
class is still important in the fishery. Otter-trawl landings accounted for 
84.3% of the USA catch. Gill-net catches increased sevenfold from 1979 and 
comprised 12% of the 1980 domestic catch. Tonnage Class 3 vessels (51-150 
gross registered tons) accounted for 72% of the total 1980 USA otter-trawl 
effort (days fished) and 62% of the otter-trawl catch. Commercial catch per 
effort indices remained high in 1980 but recent fishing performance data are 
difficult to interpret because of management restrictions on allowable catch 
per trip. Research vessel catch per tow indices in 1980 for the Georges Bank 
stock showed disparate patterns; spring and summer offshore and inshore survey 
indices were generally higher than in 1979 but all of the 1980 autumn survey 
values were significantly lower than in the previous year. Prior to 1980, 
spring and autumn indices generally exhibited similar trend"s. Survey age 
composition data indicated that the 1978 year class is above average in strength, 
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although less than the 1975 year class. Both the 1977 and 1980 year classes 
a~pear to be average in size while the 1979 year class appears relatively 
weak. Since 1978, relative exploitation rates for the Georges Bank fishery 
have annually increased; the 1980. rate was about twice as large as in 1977 
or 1978, and was the highest since 1970. The 1980 value was within the range 
of relative exploitation rates observed during 1964-1970 when high fishing 
levels contributed to declines in stock biomass. The increased 1980 exploit
ation rate and the sequential annual decline in autumn survey indices since 
1978 imply that continuation of current catch levels in the near future will 
be accompanied by discernible stock size reductions in the Georges Bank cod 
popul ati on. . 

Total provisional 1980 Gulf of Maine cod landings were 12,135 metric 
tons, the fourth highest ever, and the fourth consecutive year in which total 
commercial landings have exceeded 12,000 metric tons. -USA reported catches 
(11,997 mt) accounted for 98.9% of the 1980 commercial harvest (fhe remaining 
1.1% was Canadian), and were the fourth highest since domestic corrroercial 
landings have been classified by stock removal area. As for Georges Bank land
ings, the 1980 reported Gulf of Maine commercial catches are considered to 
underestimate actual fishery removals due to underreporting. The 1980 domestic 
commercial catch composition was similar to those in 1978 and 1979 in indicating 
continued emphasis on IImarket ll and "large l' cod. The percentage of IIscrod ll 

landings increased from 1919 but was not as large as expected implying that 
the strength of the 1977 year class may be more modest than previously t~ought. 
Otter-trawl landings accouTJted for 67.6% of the 1980 USA catch; gill-net land
ings comprised 29.3% of the USA total, the highest annua~ percentage in the 
1965-1980 period. Total domestic otter-trawl effort (days fished) was the 
highest observed in the 1965-1980 time series. Class 2 otter-trawl vessels 
(5-50 gross registered tons) continued to dominate the USA fishery during 1980 
accounting for 59% of the total days fished and 49% of the otter-trawl catch. 
USA commercial catch per effort indices declined slightly in 1980 from 1979. 
Since 1978, however, these indices have not mirrored relative population 
abundance as they did formerly because of the imposition of trip landings 
limitations. Research vessel survey weight per tow indices in 1980 were among 
the highest ever observed in both spring and autumn offshore and inshore surveys. 
Survey age composition data, particularly those from inshore surveys, indicated 
that the 1979 and 1978 year classes are above average and may be relatively 
strong. The 1980 and 1977 year classes appeared to be of at least average 
strength. Since 1975, annual relative exploitation rates for the Gulf of Maine 
fishery have sequentially declined. The 1980 rate was the lowest since 1972. 
Even if the 1980 value is conservative because of unreported catches, fishing 
mortality in 1980 did not generate a reduction in population biomass from the 
relatively high 1979 level. Recruitment of the 1978 and 1979 year classes 
into the commercial fishery as IIscrod ll in 1981 and 1982, respectively, should 
result in increased harvestable biomass, if these year classes are as strong 
as present survey indices imply. Given this incipient good recruitment, con-
ti nued short-term harvests of about- 12, 000 metri c tons appear susta i nab 1 e 4 



INTRODUCTION 

The Atlantic cod (Gadus morhua) supports one of the most important U~S. 

groundfish fisheries in the Northwest Atlantic. During 197T-1979" annual 

domestic commercial landings increased from 33,564 metric tons (mt) to 

44,318 mt (32% increase), and averaged 38,960 mt. Total ex-vessel revenue 

from these catches increased 67.3% between 1977 and 1979 (17.1 to 28.6 

million dollars), and averaged 22.4 million dollars per annum. The reported 

1979 U.S. corrmercial cod landings exceeded the combined 1979 domestic 

landings of haddock and yellowtail flounder by 29% (Pileggi and Thompson, 

1980), and generated 62% more ex-vessel revenue than either of these species. 

Additionally, important recreational fisheries for cod exist along the 

Northeast coast from Maine to New Jersey. In 1979, an estimated 3,857 mt 

of cod were taken by marine recreational anglers (United States Department 

of Commerce 19809.' . 

Three majo~ groups of cod have been recognized in U.S. Atlantic coast 

waters: (1) Georges Bank; (2) Gulf of Maine; and (3) Southern New England

Middle Atlantic. Strong affinities are evident between the Georges Bank 

and Southern New England-Middle Atlantic populations (Serchuk and Wood 1979) 

while the Gulf of Maine group appears to be generally distinct from 

either of the two more southerly cod groupings. Since 1977 and the in

ception of U.S. extended jurisdiction, the Atlantic cod fisheries in the 

Fishery Conservation Zone (FeZ) have been managed under a Fishery Management 

Plan for Atlantic Groundfish (FMP) as two distinct units: (1) Gulf of Maine: 

FCZnorth of 42°20: I 'N 1 atitude whi ch is west of 70°00' .1 ongi tude and is 

bounded on the south by the northern shore of Cape Cod; and (2) Georges 

Bank and Southward: FeZ other then the Gulf of Maine (Figure 1). 
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Under the FMP, u.s. cod fisheries have been regulated by annual 

and quarterly~uotas, weekly and/or trip landings restrictions by vessel 

tonnage category and gear type (mobile or fixed), minimum mesh size 1 imit

ations, closed fishing areas and seasons, and incidental catch allowances 

under fi shery closure conditions. Li censing, vi a vessel pennits, and record 

keeping and reporting provisions for both vessel owner/operators and 

dealer/processors have also been required. To date, the FMP has been 

amended four times although emergency regul ati ons and adjustments in optimum 

yield (OY), quarterly quotas and trip limitations have frequently occurred 

as well. A fifth amendment to the FMP, which would establish a mechanism 

for timely adjustments in allowable catch levels in response to current stock 

assessment information, has been prepared by the New England Regional Fishery 

Management Counci 1 (NERFMC) and is currently untier' admi ni strative revi ew 

and revision. 

The Georges Bank and Gulf of Maine cod stocks were last assessed in 

February 1980 (Serchuk et al. 1980). The present report is an update and 

amplification of this latter and other previous assessments. Analyses 

presented herein include data on commercial (USA and Canada) and recreational 

(USA) landings statistics, USA commercial catch composition; USA corrunercial 

abundance indices; NMFS research vessel bottom trawl survey data; and 

Massachusetts Division of Marine Fisheries inshore research bottom trawl 

survey data. Evaluation of relative year-class abundance and relative 

exploitation rates are also provided. 
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NORTHWEST ATLANTIC RECREATIONAL FISHERY LANDINGS 

Estimates of recreational landings of cod from the Northwest 

Atlantic by U.S. marine anglers are available from national saltwater 

angling surveys conducted in 1960, 1965, and 1970 (Clark 1962; Deuel 

and Clark 1968; Deuel 1973), a regional marine recreational fishing 

survey conducted in the northeastern coastal United States in 1974 

(Ridgely and Deuel 1975; Pileggi and Thompson 1979; Deuel, personal 

comnunication), and the 1979 NMFS Marine Recreational Fishery Statistics 

Survey (United States Department of Commerce 1980). The first three surveys 

were conducted by household interviews which required fishermen to recall 

and report for a I-year period the number and average weight of each species 

caught. In the 1974 survey, a combination mail-telephone sampling design 

was utilized which reduced the recall period to 2 months, but still re

quired fishennen to report the numbers and average weight of all species 

caught. In all of these surveys, the catch estimates have been considered 

tentative due to memory bias errors, small sample sizes, lack of precise 

information on area of capture, and methodological weaknesses and differ

ences in survey procedures (Pileggi and Thompson 1979: p. 21). The 1979 

survey is considered the most reliable relative to catch data since the 

collection approach involved a combination household telephone survey and 

an intercept (on-site creel census) survey to obtain total catch distribu

tion at the species level. 

The 1960, 1965, 1970, and 1974 surveys indicated recreational cod 

landings of 14,016 mt, 13,565 mt, 16,292 mt, and 12,368 -mt, respectively. 

The 1979 estimated catch was 3,857 mt (Table 1).- Among the surveys, the 
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estimated number of cod caught varied by less than a factor of two, from 

a high of 5,032,000 fish in 1965 to ~,627,OOO fish in 1979. The mean 

weight per fish in 1979, determined from whole fish weighed during on-site 

interviews, was 1.5 kg (3.3 lbs) (Table 2), about 2-3 times less than in 

the 1960-1974 surveys. This large difference suggests three possibilities: 

(1) the average size of cod caught in the recreational fishery has recently 

decreased; (2) angler memory recall weight estimates in earlier surveys 

were overestimated; and/or (3) the average size of cod derived from on-site 

measurements in the 1979 recreational survey was not truly representative 

of the size composition of the catch. 

Informal reports on the size distribution of recreational cod catches 

(The New England Fisherman; The Long Island Fishennan; The New Jersey 

Fisherman) indicate wide variability in the average weight of fish l~ded, 

presumably a function of fishing area and season. Two NEFC recreational 

sea sampling trips on party boats from Gloucester and Newburyport, Massa

chusetts during the summer of 1978 recorded average weights of cod of 3.48 

kg and 1.10 kg, respectively (Clark MS, 1978; Serchuk MS, 1978). A 1978 

survey of marine recreational fishing in Rhode Island, conducted in identical 

fashion to the 1979 NMFS National Recreational Survey, found that the mean 

weight of cod varied between 3.1-3.3 kg/fish during February to July 

(McConnell and Smith 1979a, 1979b; McConnell et ale 1979). A survey of 

recreational cod landings in the offshore party boat fishery based out 

of MontaUk, Long Island (Christensen et al. MS 1979) revealed that during 

Au.gust-September 1977, the average weight per fish was 3.21 kg. Moreover, 

it was noted that cod caught in the summer Montauk recreational fishery 
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were smaller then those taken in the preceding winter New Jersey fishery. 

Based on these reports, it appears unlikely that the smaller-sized mean 

weight per codfish derived from the 1979 NMFS survey is indicative of 

a recent change in the composition of the recreational landings. More 

likely, it may be an artifact of the limited intercept survey coverage 

allotted to party and charter boats during January-April 1979 (particularly 

in Southern New England and the New York Bight), and the fact that weights 

were taken from only those fish that were brought ashore in whole form 

(for cod, this represented only 19% of the estimated total number caught). 

Since most cod caught on party/charter and private boats are headed, gutted, 

and/or filleted before returning to port, these fish were not used in cal-

culating estimated body weights. In terms of the estimated 1979 catch, 

these IIprocessed" fish accounted for 66% of the total number of cod taken 

by recreational anglers (Table 1). These problems are acknowledged in 

the report on the 1979 NMFS survey (United States Department of Commerce 

1980: pp. 12 and 17), and imply that the 1979 results underestimated the 

total weight of cod landed. Ristori (1981) noted that recreational cod

fishing substantially improved west of Block Island during 1979 and 1980, 

as it had done in New England over the past few years, and that the summer 

1980 Coxes Ledge cod fishery was, according to a respected Montauk party 

boat captain, the "best in a decade. 1I The tenuous nature of the 1960-1974 

recreational cod landings estimates, however, offer little guidance as to 

the degree of underestimation of the 1979 survey landings values. 

Most of the recreational cod landings in 1979 were taken in FCZ waters 

(>3 mi from shore) using private and rental boats (Tables 3 and 4). Greater 



-6-

- than 70% of the total recreational cod catch was accounted for by anglers 

using private and rental boats; party and charter boat landings comprised 

only 25% of the total estimated catch. These patterns are similar to those 

observed in the 1965 saltwater angling survey. In the 1970 recreational 

survey, private and rental boats accounted for 52% of the recreational cod 

catch, while party and charter boats took about 45% of the annual landings. 

Distributions of the recreational cod catch, by fishing mode, for the 1960 

and 1974 surveys are not availaole. 

In an earlier assessment analysis (Serchuk et al. 1977), recreational 

cod landings from the angler surveys were apportioned to the Georges Bank 

and Gulf of Maine stocks on the basis of the catch distribution, by state, 

reported in the 1974 survey (Table 5). Ratios were derived between the 

U.S. commercial cad catch and the recreational cad catch~in 1960, 1965, 

1970, and 1974 (i.e., the recreational survey years), and used in estimating 

recreational harvests, by stack area, for years without angler surveys. 

Since 1977, however, recreational landings have not been estimated using this 

procedure due to uncertainties associated with the domestic commercial catch 

statistics. Accurate commercial landings data are requisjte for this 

estimation technique (Serchuk et al. 1977). 

The distribution of recreational cod landings, by state, in the 1979 

survey differed markedly from that obtained in 1974 (Table 5). The 1979 

results indicated that 70% of the total Northwest Atlantic recreational 

catch was taken in Massachusetts, and less than 30 thousand cod were landed 

by anglers south of Rhode Island. In contrast, the 1974 survey results 

showed Rhode Island to be the leading state in tenns of number of recreat

ional cod landings (33% of the total), and significant landings of cod in 
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New York and New Jersey (combined total of 617,000 fish or 21;; of the 

total estimated harvest). As previo~sly noted, the relative paucity of 

landings data in the New York and New Jersey fisheries in 1979, given 

accounts of improved recreational conditions in recent years, is probably 

a reflection of sampling difficulties and inadequacies in the 1979 survey. 

The licensing and record-keeping provisions of the Atlantic Ground

fish FMP require all party and charter boats fishing for cod in the FCZ to 

maintain and submit logbook records on recreational cod catches to the 

National Marine Fisherie's Service. Preliminary examination of logbook 

records submitted in 1980 indicated a total catch of 669 mt of cod (Thomas 

D. Morrissey, NMFS Regional Office, pers. comm.). In 1979, reported recreat

ional cod landi'ngs derived from logbook submissions totaled 423 mt. The 

logbook data grossly underestimate actual party and charter boat cod catches 

ijue to incomplete compliance with ~he logbook record keeping and submission 

requirements. Moreover, since only cod caught in the FCZ are required to be 

reported, even complete compliance would not account for landings within 

territorial waters (Nicholson and Ruais 1979; Serchuk and Wood 1979). 

GEORGES BANK STOCK 

Reported Comrnerci a 1 Landi ngs 

Provisional commercial landings for 1980 from the Georges Bank and 

South cod stock were 45,681 mt, 18% higher than in 1979 (38,650 mt), and 

the highest total annual commercial catch reported since 1966 (Table 6). 

USA 1980 landings totaled 39,045 mt, a 20% increase from the 1979 domestic 

catch of 32,639 mt, and the highest annual domestic catch since fishery 

records have been separately maintained by stock area (1932). Provisional 

Canadian landings in 1980 were 6,636 mt, a 625 mt increase from 1979(+10%). 
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Under the Atlantic Groundfish FMP, the 1979-80 OY (fishing year: 

1 October 1979 - 30 September 1980) for the Georges Bank and South manage

ment unit was formally established on 1 October 1979 as 26,000 mt (Table 7). 

The USA commercial allocation was 22,000 mt; 4,000 mt were allocated to 

Canada. Regulation of landings, however, proceeded under the provisions 

of Amendment No. 4 to the FMP which did not gain approval by the Secretary 

of Commerce until 1 October 1980. This amendment spetified a 1979-80 OY 

of 35,.000 mt (29,620 mt,USA commercial; 5,380 mt, Canadian commercial 

which included an undetennined USA recreational allocation), and established 

quarterly USA commercial vesse.1 class quota guidelines commensurate with 

this OY level (Table 8). Except for the first quarter (Oct-Dec 1979) of 

the 1979-80 fishing year, total quarterly landings exceeded the quarterly 

allocations from between 16% to 60% (Table 9). Oyera11, reported domestic 

commercial landings during the 1979-80 fishing year were 39,586 mt, 33.6~~ 

more than the allocated quota and' 13% above the total OY. 

During October 1, 1980 - December 31, 1980 (first quarter of 1980-

1981 fishing year), the fishery was. forma.lly regulated under Amendment 

No.4, and hence the quarterly quota established was identical to that 

used in regulating landings durin~Oct-Dec 1979 (i.e., 7,595 mt). Domestic 

first-quarter comnercia1 landings totaled 6,557 mt, 86% of the allocation 

(Tab1 e 9). 

For calendar year 1980., the resultant effective annual USA commercial 

quota was 29.,620 mt, the same as for fishing year 1979-80 (Table 8). The 

1980 reported USA commercial landings (39,045 mt) thus exceeded the alloc

ation by 32%' (Table 9). 
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USA commercial vessel class trip catch limitations were only revised 

once during fishing year 1979-80 (Table 7); these revisions only lasted 

for 14 days. At all other times, weekly landings limitations were as follows 

(in pounds/week/vessel): 0-60 gross registered ton (GRT) vessels: 7,000; 

61-125 GRT vessels: 14,000; over 125 GRT vessels: 20,000; and fixed gear 

vessels: 16,000. Identical weekly vessel class catch limitations were 

in effect during the first quarter of the 1980-81 fishing year. No vessel 

class or fishery closures occurred either during the fishing year or the 

calendar year. 

Reported USA commercial landings during 1977-1979 are believed to 

underestimate the actual domestic catch due to alleged widespread discarding 

of fish at sea and misreporting of landings. In 1980, discarding did not 

appear to be as prevalent as in previous years. In fact, during the latter 
If 

. quarter of the calendar year, industry sources indicated a ,relative scarcity 

or reduced availability of Georges Bank cod. It is likely, however, that 

during the earlier parts of the year that unreported and misreported catches 

were landed due to the large quarterly quota overruns evident from the 

reported statistics. As in prior years, no basis exists for quantifying 

the actual amount of cod caught. 

Commercial Catch Composition 

Market category distribution of the 1980 USA reported commercial 

Georges Bank and South landings indicated that IImarket cod" (2.5-10.0 lbs; 

1.1-4.5 kg) comprised 47% of the catch by weight (Table 10). This is a 

decrease in the proportional representation of this category from 1979 

(55%). "Large" cod (10.0-25.0 lbs; 4.5-11.3 kg) landings in 1980 increased 
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from 1979, as a percentage of the reported annual catch (42% vs 37%), and 

imply that many of the cod from the strong 1975 year class have achieved 

sufficient body weight to appear as 1I1arge ll cod rather than in the "market 

cod l1 category. 

The 1980 market category distribution is similar to that for 1971 

in which the strong 1966 year class is presumed to have comprised a large 

component of the 1I1arge" cod landings. In this latter instance, the 

percentage of "1 arge Jl landings peaked five years after the 1966 year class 

was spawned. Based on thi s pattern, it is 1 i ke 1y that the proporti ana 1 

representation of 1I1arge ll cod in 1981 will decline from 1980 as the 1975 

year class is further reduced in abundance and importance in the fishery. 

The percentage of IIscrod" (1.5-2.5 lbs; 0.7-1.1 kg) landings in 1980 

increased slightly from lS79 (11% vs 8%) and approximates the median annual 

percen-tage value of scrod observed in the 1964-1S79 time series. Since 

Georges Bank cod normally recruit to the commercial fishery as "scrod ll 

at age 2, the 1980 IIscrod ll percentage suggests that the 1978 year class 

is of average abundance compared with previous year classes in the recent 

time series. This evaluation of the relative strength of the 1978 year 

class differs, however, from research survey catch per tow at age trends of 

this cohort which indicate that the 1978 year class is above average in 

strength (see Stratified Mean Number Per Tow 8y Age Group). 

Distribution of USA Commercial Landings by Gear 

During 1965-1979, otter-trawl landings accounted for between 

81.6% and 94.7% of the annual domestic commercial catch of cod from Georges 

Bank (Table 11). In 1980, otter trawl catches comprised 84.3% of the Georges 



-11-

Bank landings, a slight decline from 1979 (85.9%). Line trawl and handline 

landings, which accounted for 10.3% and 2.6%, respectively, of the Georges 

Bank cod catch during 1965-1979, decreased to their lowest percentage levels 

in 1980; only 3% of the landings were taken by line trawl and no handline 

landings were recorded. The absence of handline landings in 1980 was a 

result of a shift to g511 nets from handlines in vessels fishing out of 

Chatham, Massachusetts. In 1979, the Chatham-based cod fishery accounted 

for 99% of the Georges Bank handline catches, while in 1980, this same fishery 

accounted for 93.2% of the domestic gill-net landings. As a result, Georges 

Bank cod gill-net landings increased over sevenfold between 1979 and 1980 

(620 mt vs 4,441 mt). The 1980 Georges Bank gill-net catch is larger than 

any of the annual gill-net landings in the Gulf of Maine cod fishery in which 

gill netting has historically (1965-1980) accoLfnted fO'r 21% of the northerly 

cod landings. 

USA Commercial Effort and Catch Data 

Effort statistics (number of trips; days fished) and individual trip 

landings data for the Georges Bank (area 5Ze) domestic otter-trawl fishery 

for cod, derived from NMFS interview and weighout records, were examined 

for recent trends in USA commercial fishing patterns. Individual trip 

records were aggregated, by year and vessel tonnage category (Class 2: 

5-50 GRT; Class 3; 51-150 GRT; Class 4: 151-500 GRT). Both total effort 

(trips in which any cod were landed) and tldirected ll effort (defined as trips 

in whi ch cod compri sed 50~~ or more of the total reported tri p 1 and i ngs, by 

weight) were analyzed. The reported days fished was reported estimated 

fishing time with net on the bottom recorded to the nearest tenth of a day. 
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During 1965-1979, Class 3 vessels dominated the fishery accounting 

for 61% of total trips, 72% of total days fished, and 62% of the otter

trawl landings (Tables 12, 13, and 14). In 1980, Class 3 vessels continued 

in dominance accounting for 71% of total trips, 73% of total days fished, 

and 66% of the catch. Between 1968 and 1976, annual effort and landings 

of cod, within each vessel category, exhibited only moderate fluctuations. 

Prior to 1968, cod were generally taken as by-catch in the offshore haddock 

.fi s hery whi ch co l1apsed after 1967. The pronounced reducti on in effort 

among all vessel classes between 1967 and 1968 is indicative of this precip

itous decline in haddock abundance. Subsequently, the otter-trawl fishery 

became much more dependent on cod; total cod landings from directed effort 

increased from 25 .8~s of the annual Georges Bank otter trawl in 1968 to 55.9% 

in 1974. The percentage~of d.irected effort (days fished) and landings 

't{ithin Class 3 vessels has continued to increase through the present, .although 

directed landings in Class 2 and 4 vessel .categories peaked in 1978 and 

1974, respectively (Tables 13 and 14). In 1980, directed trips accounted 

for only 28.3% of total trips in the fishery but resulted in 55.8% of the 

total cod landings. The directed fishery may even be more significant 

than the 1980 values indicate since trip limitations on cod landings, in 

effect for all otter-trawl v.essel classes during the year, often curtailed 

trip landings of cod once vessel catch quotas were obtained. Hence, the 

importance of the directed fishery (using the 50% catch criterion) would 

appear less than might have otherwise been the case. 

Commercial Abundance Indices (USA Catch Per Effort) 

Annual commercial indices of catch per unit effort (metric tons of 

cod landed per trip and per day fished)~ 1965-1980, were derived for both 



-13-

total and directed trips for vessel classes 2-4 otter trawlers from 77,295 

individual trip records. 

Yearly catch per effort indices of Class 2 and 3 vessels exhibited 

similar trends between 1965 and 1980 (Table 15). Total landings per day 

fished remained relatively constant between 1968-1976 (Class 2: 0.56-0.95; 

Class 3: 0.69-1.01)~ after which annual indices increased to the highest 

values in the time series (Class 2: 1.27-1.63; Class 3: 1.40-1.99). These 

patterns are also generally reflected in the Ildirected ll indices within 

each vessel group, although these average annual catch rates are substan: 

tially higher because of the 50% catch criterion used to identify directed 

trips. 

Annual catch per effort indices of Class 4 otter-trawl vessels pro~ 

gressively increased from 1.04 mt per day fished in 1965 to 3.18 mt in 1980 

(based on total effort). Directed indices remained relatively stable between 

1967~1972, increaSed to a peak in 1977 (7.77 mt/day fished), a~d declined 

during 1978 and 1979. The 1980 index (5.27) was similar to that for 1979 

(5.08) (Table 15). The lowered directed fishery catch per effort values 

during 1979 and 1980 are probably reflective of the imposition of restrictive 

trip catch limits on Class 4 vessels rather than marked declines in the 

relative abundance of cod. This is further implied by an obvious decrease 

in the number of days fished per trip and a concomitant increase in total 

trips in both the Class 3 and 4 tonnage categories during 1977-1980 (Tables 

12 and 14). Trip catch restrictions have more severely constrained these 

vessel classes than Class 2 vessels. 
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Overall, the commercial indices indicate that cod abundance on 

Georges Bank significantly increased after 1976 and has subsequently re

mained at a relatively high level. Interpretation and evaluation of the 

annual indices since 1978, however, needs to be tempered with the realiz-

ation that recent changes in commercial catch per effort have been directly 

influenced by management measures. To the extent that these restrictions 

constrain actual fishing performance, the commercial indices wi]l belie the 

relative abundance of Georges Bank cod. 

Research Vessel Survey Catches 

Research vessel bottom-trawl surveys, conducted by the Northeast 

Fisheries Center (NEFC), have been utilized to monitor changes in cod 

abundance on Georges Bank since 1963. Previous assessments used only autumn 

and spring offshore catch per tow indices, based on survey catches in strata. 

13-25 (Figure 2), to evaluate trends in relative abundance. In the present 

analyses, catch per tow indices from NEFC summer offshore surveys (1977-1980), 

NEFC spring, summer, and autumn inshore surveys (1977-1980), and the State 

of Massachusetts spring and autumn inshore bottom-trawl surveys (1978-1980: 

Howe et a 1 .. 1979, 1980; Howe, pers. comm.) have also been uti 1 i zed. The 

inshore NEFC ind ices were based on cod catches in sampl i ng strata 45-56 

(Figure 3); indices of abundance for Georges Bank cod from the Massachusetts 

surveys were derived from catches in strata 11-21 contained within Massa- . 

chusetts study regions 1-3 (Figure 4) . 

. Spri ng and aut1.ID1n NEFC offshore catch per tow i ndi ces for Georges Sank 

cod exhibited similar trends during 1968-1979 (Table 16), both in number 

and weight per tow. Except for 1969-70 and 1972-73, sequential annual 

changes in the spring stratified mean number per tow have been mirrored in 



-15-

directionality of change by the corresponding autumn number per tow indices. 

Equally, apart from 1974-1977 when autumn and spring weight per tow indices 

showed disparate patterns, autumn and spring weight per tow values have 

sequentially varied in tandem (1969-1974; 1977-1979). Differences in 

magnitude of catch per tow between the two surveys are a reflection of 

differences in sampling gear (spring surveys since 1973 have used a 1/41 

Yankee" trawl while all autumn surveys have employed a 1136 Yankee ll trawl), 

and seasonal distributional changes in cod between spring and autumn 

(Serchuk and Wood 1979; Serchuk et al. 1980). 

The 1980 NEFC offshore spring and autumn survey indices, however, are 

incongruent in terms of similarity of trend. Spring indices of number and 

weight per tow (4.96 and 33.7) increased 50.3% and 46.5%, respectively, from 

1979 values while the 1980 autumn indices (2.36 and 13.7) decreased' by 

51.0~~ and 59.1;~ from corresponding 19'79 number and weight per tow values 

(Table 16). The spring indices approximated the median values of relative 

abundance during the 1973-1979 period (when the 1141" trawl has been used) 

and were the highest since 1978. The 1980 autumn number and weight indices 

were among the lower third of survey values in the IS-year autumn time 

series, and were the lowest since 1974 (Figure 5). 

Sequential annual fluctuations in NMFS offshore summer survey indices, 

1977-1979, have been inconsistent with both spring and autumn survey trends 

(Table 16). The 1980 values increased from 1979 (10.39 vs 5.25 in number 

per tow; 33.1 vs 27.1 in weight per tow), and thus paralleled the changes 

observed in the 1979-80 spring indices .. The 1980 summer number per tow 

value is the highest in the 'summer series implying that population size is 
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currently at its highest level in the past four years. Neither the spring 

or autumn data corroborate this inference. 

Evaluation of trends in catch-per-tow indices from NEFC and Massach

usetts inshore bottom trawl surveys is constrained by the short time series 

of data available, and for the NEFC inshore surveys, the low number of tows 

accomplished in each survey. The average number of tows per survey in the 

inshore Georges Bank (Strata 45-56: Figure 3) spring and autumn 

NEFC surveys is 9; the summer NEFC inshore cruises have averaged 13 tows 

per survey. The Massachusetts spring and autumn survey efforts have been 

much more intensive and have averaged about 53 sampling tows per survey in 

the areas inshore of Georges Bank (Mass. Regions 1-3: Figure 4). By design, 

all of the inshore surveys sampled relatively shallow waters «15 fms) where 

young cod are frequently resident (Bigelow and Schroeder 1953). Hence, the 

inshore survey catch indices are most reflective of recent year-class success 

rather than changes in overall population size. 

The NEFC and Massachusetts inshore autumn number and weight per tow 

indices (Tables 17 and 18) during 1978-1980 have generally varied in 

corresponding fashion to the NEFC autumn offshore indices. All three sets 

of relative abundance values exhibited successive annual declines from 1978 

onward. The 1980 indices, in each series, are at least 2-3 times lower than 

the highest values observed in the three-year period. 

Trends in the inshore spring NEFC and Massachusetts survey catch per 

tow indices also agree closely; in both survey series, mean weight per tow 

values sequentially increased during 1978-1980 and declines in mean number 

per tow occurred between 1979 and 1980. Given the variability associated 
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with each of the annual catch-per-tow indices, differences between the 

1979 and 1980 values are probably not significant, for either survey series. 

In this respect, the inshore spring indices for 1979-80 agree with the 

1979-80 spring offshore indices (in which overlapping confidence limits 

are evident: Figure 6) suggesting that no statistically detectable change 

in relative population size occurred between spring of 1979 and spring of 

1980. Nonetheless, all of the 1980 spring survey data imply that Georges 

Bank cod abundance has recently stabilized or improved while all of the 

autumn data indicate that it has declined. 

Catch-per-tow indices from the NEFC summer surveys in inshore waters 

adjacent to Georges Bank (Table 19) have tended to vary in conjunction with 

the recent spring survey indices (1979 and 1980), and, apart from 1978, with 

the offshore sum~er catch-per-tow values. Both of the 1980 summer inshore 

indices were th~ second highest in the four-year time series. 

Stratified Mean Number Per Tow by Age Group 

Stratified mean catch-per-tow values in numbers at age from the NEFC 

spring and autumn offshore surveys on Georges Bank are given in Tables 20 

and 21. The 1980 autumn survey age samples are currently being analyzed, 

hence age composition data for this survey are not included in Table 20. 

The young-of-year index (age 0) from this cruise was estimated from the 

autumn survey length-frequency distribution of stratified mean number per 

tow by length group. Cod <20 cm in length were considered to be young of 

year. 

Both the spring 1980 and autumn 1979 offshore survey age data indicate 

that the 1977 year class has replaced the 1975 year class as the dominant 

year class in the population. The 1977 year class comprised 35% of the 



-18-

spring total number per tow and 29% of the autumn total number per tow 

index. Compared with previous year classes, the 1977 year class appears 

to be above average in strength based on the spring time series and of at 

least average strength based on the autumn data. 

The 1978 year class appears to be above average in strength on the 

basis of successive catch~at-age values in both of the offshore survey 

series. This cohort accounted for 29% of the total number per tow in the 

spring 1980 survey, and 27% of the autumn 1979 total index. In spring 

surveys since 1978, sequential ag~ 0 to age 2 values for the 1978 year class 

have been higher than corresponding catch-at-age values for the 1977 cohort 

(Table 20). 

Catch-at-age indices for the 1979 year class indicate that it is rel

atively poor in strength. The spring 1980 age 1 value (0.025) is the second 

lowest age 1 index in the survey series. The autumn 1979 age 0 index (0.096) 

is also the second lowest value in the autumn series. 

The catch per tow of age 0 cod (1980 year-class) in the offshore 1980 

spring survey (0.067) is slightly above the median age 0 index observed dur

ing 1973-1980. The autumn 1980 age 0 value (0.210) is slightly below the 

average young-ai-year index during 1970-1979 (median:0.260; mean: 0.362). 

Hence, both surveys suggest the 1980.year ... class to be about average in 

relative abundance. Normally, better than average year classes can be 

identified on the basis of age 0 indices in the autumn surveys as evinced 

by the relatively high young-of-year indices for the 1975 and 1978 year 

classes. 
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Age composition data from NMFS offshore summer surveys agree with 

the spring and autumn indices in showing the 1978 year class to be fairly 

strong (Table 22). The 1980 age 2 index (4.135) accounted for 39.8% of 

the total number per tow, and was only exceeded by the very strong 1975 

year class age 2 index (5.121) observed in the 1977 survey. The summer 

survey catch-per-tow-at-age values for the 1977 year class have been less 

than those for the 1978 year class and correspond with the trends noted in 

the spring surveys for these cohorts. The 1980 summer age 3 value (1977 

year class), however, is the highest in the summer series, eclipsing even 

the 1975 year class age 3 index (2.371 vs 1.542), Apart from this value, 

previous catch indices for the 1977 year class are indicative of only 

average relative year-class strength. 

Unlike the 1980 spring and autumn results, the 1980 offshore summer 

data indicate the 1980 year class to be very strong. The summer 1980 age 0 

index (2.646) is 3.5 times greater than the highest age 0 value during 1977-

1979 (1978 age 0 value of 0.755). The summer survey time series, however, 

is not really long enough to assess whether age 0 catch indices are reflective 

of year-class strength and recruitment. 

The 1977-1980 Massachusetts inshore spring and autumn survey catch 

at age data (Tables 23 and 24) are similar to the offshore survey data in 

suggesting a very strong or above average 1978 "year-class strength. The 

1978 cohort was dominant in both the 1978 and 1979 surveys comprising between 

57% and 100% of the total mean number per tow indices. The 1980 survey data 

indicate a diminished importance for this year-class in the "population,1I 

although this is probably an artifact since very few cod age 2 and older are 
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normally taken in these surveys. In the autumn series, fish older 

than age 1 only appeared in the 1979 survey and comprised but 0.52% of 

the total number per tow index; in the 1978 and 1979 spring surveys, 2+ 

cod accounted for 0.24% and 1.27%, respectively, of the total catch per 

tow values. These findings intimate that cod leave the inshore regions 

sampled by the surveys as they grow older and become IIscrod. 1I 

Evaluation of relative year-class strength for the 1977, 1979, and 

1980 year classes from the Massachusetts surveys is more difficult to accom

plish than for the 1978 cohort because of inconsistencies in trend between 

successive catch-at-age values and the limited three-year time series. This 

is equally true for the NEFC summer inshore survey surveys (Table 25) be

cause of the relatively low survey sampling intensity. Tentative assess

ment of relative strength for the 1977 and 1980 year classes, ~ased on these 

inshore survey series, is that both are approximately average in size. The 

1979 year class also appears to be of average strength as deduced from the 

Massachusetts spring surveys and the NEFC summer inshore data; the Massa

chusetts autumn age distributions, however, suggest that the 1979 year class 

is a relatively poor one. 

Spring and autumn NEFC inshore survey catch-at-age data were not 

used to evaluate recruitment success because of the short duration of these 

time series (i.e. only 2 years for the autumn surveys) and limited annual 

sampling efforts. 

Overall, a relatively consistent pattern of relative year-class 

strength abundance for the 1977-1980 year classes is evident among all of 

the various survey series (Table 26). The 1978 year class seems to be much 

better than the rest; it appeared as above average or better in strength in 
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all but one of the survey series. The 1978 year class, however, does 

not appear to be nearly as strong as the 1975 year class which has sus

tained the fishery in recent years. The 1977 and 1980 year classes appeared 

to be of at least average strength in all survey sets, and above average 

and very strong, respectively, in one survey series. The 1979 year class 

is probably relatively weak; half of the survey series indicated that it 

was poor in strength and in the other half it appeared no better than 

average. 

Relative Exploitation Rates 

Mean annual relative exploitation rates 'were derived for 1964-1980 

by dividing total reported landings (commercial and commercial and estimated 

recreational) by the NEFC autumn offshore surveys stratified mean weight per 

tow index (Table 27). To elucidate general trends, the time series of annual 

catch and survey values were smoothed by calculating three-year averages. 

Estimated recreational land,ings have not been utilized in deriving exp-loit

ation rates since 1975 due to uncertainties in the recreational catch estim

ation procedure (see Northwest Atlantic Recreational Cod Fishery). Further 

details and rationale for calculating relative exploitation rates for cod 

are discussed in Serchuk et al. (1980). 

During 1971-1976, annual relative exploitation rates were signific

antly less than those during 1964-1970 (i.e., 57% lower for "A/C" ratios -

Table 27), implying that fishing mortality was much reduced during this 

period. Annual declines in exploitation rates sequentially occurred between 

1975 and 1977, but subsequent annual rates have greatly increased. The 

1980 value (1.79) is 41% higher than the 1979 exploitation rate, about twice 

as large as either the 1977 or 1978 rates, and higher than any annual rate 

since 1970. Because reported USA commercial landings in 1980 may seriously 
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underestimate actual catch (due to under-reporting, misreporting, or non

reporting), the actual 1980 relative exploitation rate ma.y be considerably 

higher than that derived. This would imply that the fishing mortality in 

1980 was within the range of values observed during 1964-1970 which con

tributed to declines in cod population biomass. 

If the 1980 NEFC autumn offshore weight per tow index is considered 

an anomalously 10\1/ value (since it differs so greatJY from the spring results), 

the 1980 relative exploitation rate would be significantly lower than pres

ently calculated.! However, since large declines in weight per tow indices" 

between 1979 and 1980 were observed in all autumn survey series (including 

Massachusetts and NEFC inshore surveys), the likelihood that the 1980 NEFC 

autumn offshore index is an artifact seems unlikely. Reduced availability 

of cod in autumn 1980, if present:, should not have affected survey catches 

equally over the ent~re inshore and offshore Georges Bank region. . 

All of the survey series indicated the 1978 year class to be above 

average and the 1977 year class to be at least average in strength. Neither 

of these year classes, however, has appeared to be significant in the 

commercial fishery landings. The 1979 and 1980 Iiscrod ll market category 

percentages (8% and 11%, respectively: Table 10) are not reflective of 

average and above-average recruitment of the 1977 and 1978 year classes 

as scrod at ages 2 and 3. Hence, the 1980 autumn survey total catch per 

tow indices maybe actual indicators of the reduction in population biomass 

effected" by increased fishery removals during the past two years, particularly 

of fish from the previously dominant 1975 year class. 

Although there is a risk associated with using anyone survey value 

as a point estimate of stock status, the consistent trend in all of the 
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autumn indices since 1978 suggests that, in the absence of realized better 

than average recruitment of the 1978 year class in the Georges Bank fishery, 

continuation of current annual harvest levels in the immediate future will 

be accompanied by noticeable reductions in stock biomass. 

Implications of the Current Georges Bank Cod Assessment 

Results of the present assessment indicate that the Georges Bank and 

South cod stock biomass may have begun to decline from the relatively high 

levels observed in 1978 and 1979. Determination of this decline is equiv

ocal since spring and autumn survey indices in 1980 exhibit contrariant 

trends. Spring (and summer) offshore and inshore 1980 catch per tow values 

generally increased from 1979; all 1980 autumn survey indices were sub

stantially lower than in 1979 or 1978. Prior to 1980, trends in spring and 

autumn indices were generally similar. 

Recruitment. of the 1978 year class, as evinced by catch at age data 

from NEFC offshore and inshore surveys and Massachusetts spring and autumn 

inshore surveys, appears to be above average, although not as strong as the 

1975 year class. Based on age composition data from six different survey 

series, the 1977 and 1980 year classes appear average in strength. The 1979 

year class seems to. be weak or relatively poor. 

The 1975 year class no longer continues to be dominant in the population 

being replaced by the more· abundant 1978 and 1977 cohorts. The NEFC spring 

1980 offshore catch-at-age distribution indicates that these year classes 

combined comprised 64% of the population by number; the 1980 USA commercial 

catch composition, however, indicated that IImarket" and "large" cod (cod 

of a body weight expected of fish from the 1975 year class) accounted for 



-24-

89% of the landings by weight. IlScrod ll landings in 1979 and 1980 were not 

reflective of either an above average 1978 year class or an average~sized 

1977 year class, but rather implied that the 1978 year class was only 

average and the 1977 year class below average in strength. 

As in previous, years, otter-trawl landings dominated the domestic 

corrrnercial catch, accounting for 84.3% of the 1980 landings. Gill -net 

catches increased sharply in 1980 from 1979 (7X), and somprised 12% of the 

1980 catch. Unlike previous years, no handline landings were recorded in 

1980 as the traditional Chatham-based handline fishery switched completely 

to gill netting. 

Otter-trawl effort (number of trips and days fished) in 1980 was 

greater than in 1979 for all vessel tonnage categories (-+7%). Class 3 

vessels accounted for 72% ot the total days fished and 62% of the otter-
• 

trawl landings. Directed trips (those in which cod comprised 50% or more 

of the trip catch by weight) accounted for 28.3% of the total 1980 otter-

trawl effort but resulted in 55.8% of the commercial otter-trawl landings. 

Commercial catch per effort indices (landings per day fished) during 

1977-1980 fur all vessel classes are the highest in the 1965-1980 time 

series, and imply an increased stock abundance. Changes in commercial catch 

per effort values during 1979-1980, however, are difficult to evaluate 

relative to stock condit.ions since implementation of trip catch limitations 

has affe.cted fishing patterns. 

Relative exploitation rates since 1978 have annually increased. The 

1980 rate is about twice as large as either- the- 1977 or 1978 values, and 

is the highest observed since 1970. Because reported USA commercial land-

ings statistics are suspected to underestimate the actual 1980 catch, the 
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actual 1980 relative exploitation rate may be considerably higher than 

thatcalcul~ted suggesting this recent fishing mortality has increased to 

the levels observed during 1964-1970 when stock declines ensued. 

If recent declines in all of the autumn survey catch-per-tow indices 

are indicative of declines in stock biomass, continuation of current harvest 

levels (-46,000 mt, commercial landings) in the immediate future will further 

reduce population size. Amelioration of stock declines will occur, to some 

degree, if recruitment of the 1978 year class into the fishery is as strong 

as survey indices suggest. Given that the 1979 and 1980 year classes currently 

appear as relatively weak and average, respectively, the 1978 year class may 

have to sustain the fishery until at least 1983. 

GULF OF MAINE STOCK 

Reported Commercial Landings 

Provisional 1980 reported commercial landings of Gulf of Maine cod 

totaled 12,135 mt (Table 28),77 mt more than in 1979 and 5.3% less than the 

1978 landings of 12,810 mt. USA landings in 1980 (11,997 mt) accounted for 

98.9% of the total commercial harvest and were the fourth highest annual 

domestic catch since USA cod landings have been maintained by stock area 

(1932). Provisional 1980 Canadian landings were 138 mt, 63.6% less than 

in 1979 (379 mt). 

Total removals from the Gulf of Maine management area during 1980 

were regul ated under the A tl anti c Groundfi s h FMP. For' the 1979-80 fi s hi ng 

year (1 October 1979 - 30 September 1980), an OY of 8500 mt was formally 

established (6,000 mt, USA commercial; 2,500 mt, USA recreational for FCZ 

charter and head boats) (Table 29). The fishery was regulated, however, 

under the OY provisions of Amendment No.4 to the FMP which received final 

approval on 1 October 1980. This amendment assigned a 1979-80 OY of 12,000 

mt (9,500 mt, USA commercial; 2,500 mt, USA recreational for FeZ charter 
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and head boats), and specifi"ed quarterly domestic cOl1111ercial quota guide

lines in accordance with the annual OY (Table 8). Reported USA commercial 

landings during the 1979-80 fi~hing year totaled 12,051 mt (Table 9), 

26.9% more than the annual allocation and 0.4% larger than the Amendment 

No.40Y. 

During October 1 - December 31, 1980 (first quarter of 1980-81 fishing 

year), the quarterly quota for domestic commercial vessels was 2,250 mt 

(Table 8). The effective 1980 calendar year USA commercial quota 'lias thus 

9,500 mt, the same as for the 1979-80 fishing year. Reported domestic 

commercial landings during the calendar year (11,977 mt)exceeded the annual 

calendar quota by 26.1~& (Tables 8 and 9). 

Weekly vessel class trip limitations were in effect throughout fishing 

year 1979-80 and during the first quarter of the 1980~81 fishing year. Ex-
# • 

cept for a 14-day period during the end of September 1980, these limitations 

were as follows (in pounds/week/vessel): 0-60 GRT vessels: 2,500; 61-125 

GRT vessels: 5,000; over 125 G.RT vessels: 7,000; and fixed gear vessels: 

5,000. During the two-week period in September, the weekly landings limit

ati ons were reduced to prevent the. 1979-80 OY from bei ng exceeded by s i gni

fi cant amounts (Tabl e 29) . 

As in previous years, the 1980 reported USA commercial landings are 

believed to underestimate the actual catch to an unknown degree. Unreported 

and misreported catches likely continued throughout the year. 

Corrmercia.l Catch Composition 

Distribution of the 1980 USA commercial Gulf of Maine cod landings 

indicated that "scrod ll comprised 19% of the catch (by weight) ,"market ll cod, 
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45%, and "large lf cod, 36% (Table 10). The 1980 commercial catch compo

sition is generally similar to the 1978 and 1979 distributions. As a 

group, these distributions differ from those in four preceding years 

(1974-1977) by reflecting less reliance in the fishery on IIscrod ll and 

more emphasis on 111arge ll cod. This is presumably a result of the continued 

importance of the strong 1971 year class (as 1I1arge" cod) in the fishery 

as well as the moderately strong 1973 and 1974 year classes (llmarket ll 

and "large 'l cod). The 1975 year class, based on research survey data, may 

also be significant in the fishery landings. 

The percentage of IIscrod ll in 1980 increased by 36% (19% vs 14%) from 

1979. This increase was expected (Serchuk et ale 1980: p. 16) due to recruit .. 

ment of the 1977 year class into the fishery as IIscrod. 1I Based on 1979 

bottom trawl survey catch per tow indices, the 1977 year cla~s was believed 

to be relatively strong. More recent 1980 data, however, suggests this 

year class may only be of average strength. Since the 1976 year class is 

relatively weak, the increase in the percentage of s~rod landings between 

1979 and 1980 appears to reflect the differential strengths of the 1977 

and 1976 year classes. 

In 1981, the proportional representation of "scrod ll should increase 

again as the 1978 year class currently appears to be above-average in 

strength. 

Distribution of USA Commercial Landings by Gear 

The principal gear used in the commercial Gulf of Maine cod fishery 

has been the otter trawl. Otter-trawl landings accounted for 69.9% 

of the total USA corrnnercial catch during 1965-1979 (Table 30). In 1980, 
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otter-trawl catches comprised 67.6% of the domestic landings, a sl ight 

decline from 1979 (68.9%). Gill-net landings, which accounted for 20.4% 

of the 1965-1979 total catch, comprised 29.3% of the 1980 domestic harvest, 

the largest annual percentage in the recent time series. Line trawl landings, 

formerly significant during 1971-1975, have accounted for less than 5% of 

the annual catches in the past four years. 

USA Commercial Effort and Catch Data 

Effort statistics (number of trips and number of days fished) and 

landings data from 99,447 individual USA commercial otter-trawl fishing 

trips, 1965-1980, were examined for trends in the Gulf of ~!aine commercial 

fishery. Otter-trawl records were used because of the historical importance 

of this gear in the fishery. Trip records were grouped within years by 

vesse,l tonnage category (Cl ass 2: 5-50 GRT; Cl ass 3: 51-150 GRT; Cl ass 4: 

151-500 GRT). Trips by undertonnage vessels «5 GRT) or composite records 

encompassing more than one trip were excluded from the analyses. All trips 

in which any cod were landed, as well as directed trips (those in which cod 

comprised 50% or more of the trip catch by weight), were analyzed. Effort 

reported as days fished represents reported estimates of fishing' time, net 

on the bottom, recorded to the nearest tenth of a day. 

Class 2 vessels have dominated the fishery accounting for 73% of 

the total trips~ 65% of the total days fished, and 51% of the total otter

trawl; landings during 1965-1979 (Tables 31-33). In 1980, Class 2 vessels 

continued to account for the bulk of the fishery effort (66% of trips; 

59% of days fished) and landings (49% of total catch). 
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Total fishery effort in 1980 (all vessel classes, days fished) was 

the highest in the 1965-1980 time series, and represented the seventh con-

secutive year that annual effort increased. Recent annual increases of 

effort within vessel classes 2 and 3 have been accompanied by a reduction 

of effort in the directed fishery; between 1976 and 1980, the percentage of 

directed effort (both trips and days fished) within both classes decreased 

by about 25% (Tables 31 and 32). Directed fishery landings in 1980 accounted 

for only 29.9% of the total landings, the lowest percent~ge of directed 

catch in the fishery since 1974. Since total Gulf of Maine cod landings have 

been at relatively high levels since 1977, the declines in directed cod effort 

appear to reflect a more opportunistic nature (in terms of major species 

sought) of the Gulf of Maine otter-trawl fleet. This is not unexpected for 

a fishery dominated by smaller vessels where availability of alternative 

species often dictates daily fishing patterns. Recent increases in flounder 

landings in the Gulf of Maine otter-trawl fishery may have resulted in fewer 

trips in which the cod catch met the 50% catch criterion for identification 

as a directed trip. 

Commercial Abundance Indices (USA Catch Per Effort) 

Annual catch per unit effort indices (metric tons of cod landed per 

day) of Class 2 and 3 otter-trawl vessels in the Gulf of Maine cod fishery 

have shown similar trends (Table 34). Catch rates were relatively stable 

during 1965-1966, but sharply increased in 1967 and remained high until 1971. 

During 1972 and 1973, commercial catch rates declined to the lowest values 

observed in the time series. Afterward until 1977, annual indices gradually 

increased again to the high levels observed during 1967-1971, but subsequently 
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declined through 1980. For the period between 1965 and 1977, trends in 

the commercial catch rates have generally paralleled trends observed in 

the NEFC autumn offshore weight per tow indices (Figure 7). The survey 

data indicated that population biomass was relatively high during 1968-

1971, relatively low during 1973-1976, and high again in 1977. 

Class 2 and 3 annual catch rate declines during 1978-1980 are diffi

cult to interpret since vessel trip catch limitations were in effect during 

these years. Fishing patterns were obviously influenced as the average 

number of days fished per trip by Class 2 and 3 vessels during 1978-1980 

was greater than at any time during 1965-1977 (Table 34). Since the Gulf 

of Maine cod stock biomass has been at a relatively high level since 1977, 

increased trip lengths and reduced catch rates appear to be inconsistent 

responses to increased resource abundance. Management landings constraints 

seem therefore to have signi.ficantly altered fishing performance. 

Class 4 annual catch per effort indices exhibit the most variability 

of any of the vessel classes, although the high catch rates observed in the 

late 1960's in Classes 2 and 3 are also evident in the Class 4 data (Table 

34). Class 4 landings, however, have never been of major importance in the 

Gulf of Maine fishery accounting for only 5.8% of the total otter-trawl catch 

during 1965-1980 (Table 33). The relatively low number of directed trips 

by Class 4 vessels (Table 31) suggests that cod is more of an incidental 

catch than a principal catch component .. Accordingly, the Class 4 catch per 

effort indices may be more of a reflection of the relative abundance of 

cod versus other species rather than indices of cod biomass itself. 
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In toto, commercial catch/effort trends of Gulf of Maine cod have 

generally mirrored changes in stock abundance during the 1965-1977 period. 

More recent commercial indices, reflecting the impact to regulations, appear 

unreliable as indicators of relative stock conditions. 

Research Vessel Survey Catches 

As for Georges Bank cod, research vessel bottom trawl surveys have 

been used as a fishery independent method of stock evaluation for the Gulf 

of Maine cod populations since 1963. NEFC offshore autumn surveys have 

been conducted annually from 1963-1980; NEFC offshore spring surveys have 

been performed yearly since 1968. Additional1y~ summer offshore and inshore 

research cruises have been accomplished by the NEFC in the Gulf of Maine 

since 1977. More recently, the State of Massachusetts has surveyed the 

lower inshore Gulf of Maine, from Cape Cod Bay to the New Hampshire border, ~ 

during spring and autumn from 1978 onward (Howe et al. 1979, 1980; Howe, 

pers. comm.). For the offshore surveys, stratified mean catch per tow 

indices have been derived from catches in strata 26-30 and 36-40 for the 

spring and autumn cruises, and for strata 26-28 and 37-40 for the summer 

surveys (Figure 2). Relative abundance indices for the NEFC inshore surveys 

were separately developed for the lower and middle northern Gulf of Maine 

(strata 58-66 and 68-90, respectively) so that the lower Gulf of Maine values 

could be directly compared to the Massachusetts catch per tow indices 

(Massachusetts strata 25-36 within Massachusetts sampling regions 4 and 5) 

from the same general area (Figures 3 and 4). 

NEFC autumn offshore weight indices declined from 24.4 lbs in 1963 to 

12.5 lbs in 1967~ increased to 26.5 lbs in 1968, and stabilized until 1971. 
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Subsequently, catch per tows values dropped to 9.2 lbs in 1976, after which 

they sharply increased to between 20.7 and 28.9 lbs (Table 16; F-igure 7). 

The 1980 index (28.9) is the second highest in the time series exceeded 

only by the 1964 value. Trends in the corresponding number per tow indices 

have generally been similar, although annual fluctuations have normally 

been less. The 1980 number index, like the 1980 weight per tow value, was 

the second highest observed. 

Trends in the NEFC spring offshore survey indices have closely parall

eled those in the autumn. Both numbers and weight values were high during 

1967-1969 and have been relatively high since 1976 (Table 16; Figure 8). 

Since the standard sampling gear during the 1968-1972 spring surveys ("36 11 

Yankee trawl) was different from that employed afterward ("4111 Yankee trawl), 

it~is difficult to evaluate the changes in spring catch per tow that 

occurred between 1971 and 1974. Although both the'numbers and weight indices 

in spring 1980 (1.74 and 12.6, respectively} declined from 1979, they are 

still among the highest observed since 1974. Neither of the 1980 values 

was statistically different from the 1979 indices (Figure 8). Hence, the 

offshore spring and autumn data continue to imply that the Gulf of· Maine 

stock remains at a relatively high level. 

Catch indices from the offshore summer surveys during 1977-1979 in

dicated the same general improvement in resource abundance as seen in the 

offshore spring and autumn values (Table 16). Th~ summer 1980 values, how

ever, declined sha.rply from 1979 (3.85 vs 10.33 in numbers per tow; 18.4 vs 

44.2 in pounds per tow). This reduction primari1y resulted from decreased 

catches of cod in strattJl1 26., an area where previous summer catch indices 

had been the highest in the Gulf of Maine. If this stratum is omitted from 
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the 1978-1980 catch per tow calculations., the resultant 1980 offshore summer 

index would only be 10% less than the 1978 value and virtually identical 

to the 1979 index (-0.8% less). The relatively large 1980 summer inshore 

indices (Table 19) suggest that during summer 1980 Gulf of Maine cod may 

have been aggregated further inshore than in previous summers. 

The NEFC and ~1assachusetts inshore Gulf of Maine spring and autumn 

survey indices in 1979 and 1980 indicate relatively high levels of cod 

abundance (Tables 17 and 18). The 1980 spring and autumn NEFC catch values 

increased from 1979 as did the autumn 1980 Massachusetts indices. Declines 

were observed in the spring 1980 Massachusetts catch values but the 1980 

indices remained high. 

Except for the 1980 summer offshore data, all of the 1980 survey indices 
.. 

are consistent in reflecting a high Gulf of Maine stock size. 
, 

Stratified Mean Number Per Tow by Age Group 

Catch at age distributions from the offshore surveys indicate the 

Gulf of Maine population has had a succession of average or better year 

classes since 1978 (Tables 20-22). The 1979 and 1980 offshore spring and 

summer indices for the 1978 year class suggest that it is of at least average 

strength. In the spring 1980 survey, the 1978 year class (age 2 index) 

accounted for 20% of the total number per tow, the highest of any cohort. 

In the 1980 summer survey., age 2 cod comprised 19% of the total index, being 

exceeded only by the 1977 year class (37% of the total index) which has 

appeared much stronger in the summer surveys than in any of the other survey 

series. 
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The 1979 year class appears to be much better than average based on 

age 0 catches in spring and summer offshore surveys, but the age 1 indices 

were only of average size compared to previous age 1 values. Aging data 

are not currently available for the 1980 offshore autumn survey so evaluation 

of the current strength of the 1979 year class from this cruise could not 

be performed. 

The 1980 year class seems to be very strong based on age 0 catches in 

the 1980 spring offshore survey. The age 0 index was 0.057, the highest 

young-of~year value in the spring series. The summer offshore survey 1980 

index of age 0 cod was 0.350, an above average value. 

Age composition data from the inshore surveys show more definite trends 

in relative year class strength than do the offshore surveys (Tables 23-25). 

The 1979 year class stan~s out as being very strong in two survey series 

(Nr~FS summer inshore and Massachusetts spring inshore) and above average. 

in the Massachusetts autumn series. In all three 1980 inshore surveys, the 

age 1 indices were the highest ever observed. This was also true for 1980 

age 2 indices (1978 year class); successive annual catch at age values for 

the 1978 year class, however, have been less than those for the 1979 cohort 

suggesting that the 1979 year class is the stronger of the two. 

Inshore indices of age 0 fish in 1980 tended to approximate average 

young-of-year values in each of the inshore surveys implying that the 1980 

year cl ass may not be as. strong as deduced from the offshore surveys. 

As a group, the various offshore and inshore surveys suggest that the 

1979 and 1978 year classes may be the strongest ones since the 1973 year 

class~ and that the 1977 and 1980 year classes are probably of at least 
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average strength. Since offshore and inshore evaluations of relative 

year-class abundance were often variable (Table 26), it was difficult to 

assess recruitment patterns other than in a semi-quantitative fashion. 

Relative Exploitation Rates 

Annual relative exploitation rates for the Gulf of Maine cod fishery 

during 1964-1980 were calculated by dividing total reported landings by the 

offshore autumn survey weight per tow index. To establish a smooth series 

of catch and survey values, three-year averages were calculated (see Table 27). 

The Gulf of Maine relative exploitation-rates can be grouped into three 

periods: (1) 1966-1971 when exploitation values were relatively stable; (2) 

1972-1975 during which relative exploitation rates increased annually; and 

(3) 1976·1980 durin~ which exploitation rates have trended progressively lower. 

During 1979 and 1980, annual exploitation rates have stabilized at ,. 
about 0.465 ("D/FII ratio - Table 27), 41% lower than the high 1975-1976 

average (0.79) but still 37% higher than the 1966-1971 mean exploitation 

rate (0.34). Stock biomass increases since 1976 have sustained increased 

annual landings due to production of the 1971 year class and the moderately 

strong. 1973 and 1974 year classes. If the 1978 and 1979 year classes remain 

above in strength upon recruitment into the fishery, exploitable biomass 

should continue to increase. 

Because USA commercial landings in 1980 underestimate actual catch, 

the calculated 1980 relative exploitation is also underestimated. Nonetheless, 

whatever the actual 1980 exploitation rate was, it did not result in declines 

in popu.lation biomass from the 1979 level. 
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Implications of the Current Gulf of Maine Cod Assessment 

Results of the present assessment indicate that the Gulf of Maine cod 

stock biomass has continued to remain at the relatively high levels noted 

during 1977-1979. The 1980 NEFC offshore spring and autumn weight per tow 

indices were among the highest observed as were almost all weight per tow 

values in the 1980 NEFC and State of Massachusetts inshore surveys. 

Total commercial landings in 1980 were 12,135 mt, the fourth consecutive 

year that total comnercial catch has exceeded 12~OOO mt. Domestic otter-

trawl landings accounted for 67.6% of the 1980 USA commercial harvest of 

11,997 mt. Total fishing effort (days fished) in 1980 was the highest in 

the 1965-1980 time series. Commercial USA otter trawl catch per effort 

indices (metric tons landed per day fished) de<:lined slightly in 1980, 

although these indices have generally not been~reflective of actual fishing 

performance since 1978 due to implementation of trip landings limitations. 

Prior to 1978, trends in commercial indices tended to parallel offshore sur

vey indices of relative cod abundance. The 1980 USA commercial catch compo

sition was similar to those in 1978 and 1979 and indicated continued fishery 

emphasis on I1market lt and 1I1arge" cod. The percentage of llscrod" landings 

increased in 1980 from 1979 but this increase was not as large as anticipated 

based on previous evaluation of the strength of the recruiting 1977 year class. 

Catch per tow at age data from the various offshore and inshore surveys 

conducted during 1980 tended to show that the 1979 and 1978 year classes may 

be reasonably strong ones. The 1980 and 1977 year classes appeared to be 

of at 1east average strength, although catch at age values for the 1977 year 

class were variable within each of the survey series. 
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Relative exploitation rates in the Gulf of Maine fishery have 

sequentially declined annually since 1975. The 1980 rate was the lowest 

since 1972. Although the 1980 relative exploitation value is believed to 

underestimate the actual rate (due to unreported domestic catches), the 

actual 1980 exploitation rate has not effected an overall decline in stock 

biomass. 

Recruitment of the 1978 and 1979 year classes into the commercial 

fishery during 1981 and 1982 should substantially increase harvestable 

biomass in the future if these year classes continue to be as strong as 

the survey indices indicate. Continued short-term harvests of about 12,000 

mt appear sustainable given this incipient recruitment. 
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Table 1. 

Year 

1960 

1965 

1970 

1974 

1979 
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Com-oarison of the estimated number of Atlantic cod (thousands of fish) and the estimated 'Neight 
(metric tons, live) of Atlantic cod caught by marine recreational anglers in 1960, 1965, 1970, 
1974, and 19 i9 • Data derived from Salt~\"ater Angling Surveys (1960, 1975, and 1970), the ;.(orth
east~rn United States Regional Marine Recreational Angler Survey (1974), and the 1919 Marine 
Recreational Fishery Statis'tics Survey_ 

:{orth Atlantic1 Mid-Atlantic All Regions 

~o. of Total No. of Total No. of Total 
Cod IVeigh1: Cod i'ieight Cod Weight 

3,998 11,426 793 2,590 4,791 14,016 

4,970 13,144 62 421 5,032 13,565 

3,690 16,188 154 104 3,844 16,292 

2,155 3,566 717 3,753 2,901 12,368 

2,602 3,3133 25 44 
3 2,6212 3,357 

lOuring 1960 J 1965, 1970 surveys ~orth At'lantic included Maine to :{ew York; during 1974 and 1979, North At:lantic 
only included ~laine to Connecticu't. 

2To1:al ca1:ch can be subdivided in'to: (A.) 
(8) 

Number brought ashore in ',>{hole form: 492 
Number brough't ashore filleted or o1:herwise 
not in whole form: 

(C) Number caught but released alive: 
1729 
~06 

30eri ved by mul tip-lying number of cod caught by mean weight of cod landed in who Ie form, 

4Sum of estimated total weight caught in the ~or'th Atlantic and ~tid-At1antic regions. 

Table 2. Estimated nUll1bers (000 IS) and I.eight C metric tons) of A1:landc 
cod caught by ma.rLle recreational anglers and brought ashore in 
whole form. January-December 1979. Mean weight per fish landed 
is also presented. ' 

~umbers (OOO's) 

Metric tons 

Weight/Fish (kgsJ 

~orth 
Atlantic 

468 

686 

1.5 

Region 

Mid 
Atlantic 

24 

1.3 

Source: :-larine Recreational Fishery St::ttistics Survey 
Atlantic and Gulf Coasts, 1979 
(Current Fishery Statistics ~o. 3063, 1980) 

Total 

492 

i23 

1 -... ;) 

4 
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Table .3. Estimated total number of Atlantic cod (thousands of fish) caught by 
marine recreational anglers, by region and mode of fishing, J~nuary
December 1979. T.~e percentages of the total number of coq caught is 
presented in parentheses. 

Region 

~orth Atlantic 

Mid-Atlantic 

All Regions 

Man
ivlade 

65 
(2.5) 

89 
(3.4) 

Beach/ 
Bank 

Fishing Mode 

Party/ 
Charter 

652 
(25.1 ) 

653 
(24.9) 

Less than 30 thousand fish reported 

,. None reported 

Source: Marine Recreational Fishery Statistics Survey 
Atlantic and Gulf Coasts, 1979 
(Current Fishery Statistics No. 3063, 1980). 

Private/ 
Rental Total 

1,882 2,602 
(72.3) (99.9) 

,. 2S 
(100.0) 

1,882 2,627 
(71.6) (99.9) 

Table 4. Estimated total number of Atlantic cod (thousands of fish) caught 
by marine recreational anglers by region and area of fishing, 
January-December 1979. The percentage of the total number of cod 
caught is presented in parentheses. 

Fishing Area 

Ocean Ocean 
Region >3 mi ;,,3 mi 

Nonh Atlantic 1731 381 
(66.5) (14.6) 

Mid-Atlantic 

All Regions 1732 405 
(65.9) (15.4) 

Less than 3D thousand fish reported. 

None reported 

Source: Marine Recreational Fishery Statistics Survey 
Atlantic and Gulf Coasts 1979 
(Current Fishery Statistics No. 306:5, 1980). 

Inland Total 

490 2602 
(18.8) (99.9) 

25 
(100.0) 

490 2627 
(18. i) (100.0) 



Table 6. 

5: 

1960 10,391 
1961 13,998 
1962 1S ,232 
1963 13,904 
1964 12,32.5 
1965 1l,.nO 
1966 11, :-94 
1967 12, 7~2 
1963 14,96i 
1969 ~6, 356 
1970 14,335 
1971 15,795 
1971 13,140 
1913 15,933 
197 .. 17,870 
1975 15,240 
1976 14,220 
19i7 20,355 
1973, :::S • .l.3u 
I9i9:!" 31,708 
1980- 39,045 
I 

• Table 3. 

Year 

1974 

1979 
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Esdmated total number (thousands oi fish) of Atla.ntic cod ca.ugh-e by 
marine recreational anglers oy state, 197~ and 1979. Data derived 
iTom 1974 :-iortheastern United States ::{egional ~arine Recraational 
Angler Survey and 1979 ~tarine Recreational F'ishery Statistics Survey. 
rite tot:als column also includes landings :to'C J.t1:ribu'Ced to the states 
listed. 

State 

MA RI Total 

162 83 951 959 410 207 2901 

396 99 1833 269 2627 

• ~ less than 30 thousand fish. repor-eed 

Atlantic cod landings (metric tons, live) from Georges Bank and southward (Ic{AP Div. 5Z . SAo) , 
by countr/, 1960-1980. 

USA 
Countn: 

Total USA 
5NK 6 Total Canada USSR Soain Poland Other commercial rec'!"eationa1 

,'!.t:t 

443 10,83* 19 10,853 ll,395
1 

455 14,453 223 55 14,731 1*,838 
405 15,637 2.'+04 5,302 143 23,486 16,146 
Z3S 14,139 7,832 5,217 1 27,189 13,487 

12,325 7,108 5,423 18 48 238 Z.5 ,16~ ll,955
1 

1l,~10 10,s9g 1~,41S 59 1,351 38,333 11,029 
196 11,990 !oS ,601 16,830 8,375 269 69 53,134- ll,440 
US 13,157 8,232 511 14,730 121 36,752 12,360 
312 15,279 9,117 1,~S9 14,622 2,611 38 43,136 13,620 
425 16,732 5,997 646 13,597 798 119 37,939 14,3841 
364 14,399 2,583 364 6,87a. 784 US 1.5 ,652 13,246 
333 16,178 2,979 1.270 7,~60 256 36 23.179 14,393 
266 13,406 2,545 1,873 6,704 271 255 25, 059 " 11,957 
269 16,202 3,120 2,977 5,980 430 ll4 23,923 8,922

1 507 18,377 1,374 476 6,370 566 168 27,331 10, 055 
349 428 15, 017 1,347 1, .. 03 4,044 481 216 ZS, 008 8,534 
Z·.., it. 414 14,906. 1,323 933 1,633 90 36 19,926 8,11S 
467 316 21,138: 6,173 54 2 27,367 
835 264 26,379.J 3,904 .35,4.33 
637 29 .. 32,6~9~ 6,011 33,650 

39,045') 6,6.36 45,631 

-Prom angler surveys; remaining years eS1:ima.ted. , 
·P-rovisional. 

3Reported USA landings a.J;'e be liaved to unde:-es1:ima1:e a.ctual commercial ca'Cch due to unreponed ca'Cch and discards. 

~Does noe include recreational landings. 

Source: !C~AF Sta1:is1:ical Bulletins :960-1978. 
:-IAFO SCS Doeument30! IX;: i (September 19&0). 
~R-IFS Fisheries :'lanagemen'C a.nd Statistics oranen (1930 USA landings). 

Grand To'Cal 

22,248 
29,569 
39,632 
40,676 
31,120 
49,362 
64,574 
49,112 
56,756 
52,323 
38,398 
42,572 
37,016 
37,345 
37,336 
33,542 
23,041 
'z7,3674 
-~ '8.4 
').J, ... .;)4 
33,650 
45,6314 



Tallie 7. Fishery management actions in the Georgcs "nllk and Sout'"~afll Atlantic COtI rishet'}r during fishing ycnr Octoher 1979·· 
Septcmber 1980, and first quarter of fishing year Octoher 1980 - September J981. 

I:lffecti ve nate 

October I, 1979 

September 17, 1980 

Octoher I. 1980 

October 1, 1980 

--------- ---------------------_._--------- ---- --- ---~ -------------- ----------.--

I\ction 

Fishing year 1979-1980 begins. fi sll Lng ycar OV (salllc as 1978-
1979): 26000 "0' (22000 nr, US cOlllloercial; 4000 HI' Canadian 
commercial). Qual'tedy quotas estnhlished for liS mohile and 
fixed gear vessel classes. Catch limitatloll5 (pounds/week/ 
vessel), implemcnted 011 22 .July 1979, continuc i.n effect: 
0-60 GRT: 7000; 61-125 GilT: 14000; Over 125 Gn'\': 20000; 
fixed gear: 160nO. No overruns in catch HmitaLions are 
allowed. A vessel fishing for cod In both management lneas 
(Gulf of "laine, (;eorges Dank, "'HI South) may innla only the 
larger of the weekly catch limitation from either area (Le., 
01 iminatcs "pi ggyback ing"). 

Reduction of weekly landings limitations for aft I US vessel 
classes fishing for cod in the (;eorge5 Bank Bud South 
management aI'en from Sept. 17 through Sept. 30 •• 1980. Catch 
Umitations (pounds/week/ves5el) are revised IlS follows: 
0-60 GltT: 4900; 6J-125 GRT: 9800j over 125 GIlT: HOOO; 
fhedgear: 11200. 

I\pproval of I\mendment No. 4 to HIP. Fishing yellr 1979-1980 OY 
is revised: 350()0~rr (29620~rr, liS commercial; 5380MT 
Canadian cOlllmercial which includes an unspecific«-I US recreational 
allocation). Quarterly quotas revised for US moM Ie allli fixed 
gear vessel classes for 1979- 1980 fishing year. 

Weekly vessel class catch 1 imitations established for 1980-i!J/J t 
fishing year. New catch limitations (pounds/week/vessel) arc: 
0-60 Gin: 7000; 61- .25 (fin: HOOO; over 125 CRT: 20000; 
fixed gear: 16000. 

Comments 

NC\~ fishing year begins. 

I\djustment.s necessary t.o provent 
opUmlll1l yield £1'om being exceeded 
by significant amounts. 

Optimum yiehl increases [1l1d .'evisoll 
vessel ClllSS alJocatiolls and 
commercial quota guidelines ure based 
on ill~roved stock conditions as 
indicated by 1979 lind 1980 resource 
assessments. 

Noddy catch limitations estahlishell 
for 1980-l98J fishing year to Spl'l~;HJ 

fishing effort throughout the yeai' and 
ach.leve optimum yield. 

I 
.f:::> 
W 

• 
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Tab le 3. Quar1:erly commercial vessel class a.llocations (meeric eons, live weign1:) of Atla.n1:ic cod fol' fishing 
year O'::1:ober 1, 1979 • September 30. 1930, and fol' ca1endu year 1980 fol' the Gaorges Sank and Sou1:h, 
and Gl.Ili of ~raine Aelanl:ic cod fisheries. 

~,!obi1e Gear 
Q·60GRT 
61-125 GRT 
Over 125 GRT 

Fixed Gear 

Total 

Gulf of ~aine 

~!obi la Gear 
0-60 GRT 
61·113 GRT 
Over 125 GRT 

Fixed Gear 

Oc::· 
Dec 79 

675 
2393 
3983 

544 

7595 

921 
542 
235 

502 

21S0 

Jan· 
~lar ao 

798 
2109 
2365 

418 

6190 

1106 
433 
270 

-l.0 1 

..., .... "'-
-- ... ;> 

Aur
J~ 80 

873 
3006 
3266 

1110 

8255 

1265 
4.15 

88 

1022 

2790 

Time In1:erval: 

.jul· 
Sep 80 

491 
1832 
3184 

2073 

7S8D 

757 
HO 

38 

980 

ZZ-l.S 

Annual 
Fishing Year 

1979-80 

2837 
9340 

13298 

4145 

29620 

4049 
1315 

731 

2905 

9500 

OC'":-

Dec 30 

675 
2393 
3983 

544 

7595 

921 
54Z 
235 

501 

2130 

"Quar1:erly a11oc3.1:1ons reflec1: revisions contained in .~endment :-io. 4. 1:0 the Fishery Management ?lan (F:'IP) for 
.-\clan"tic .Groundiish. 

Table 9. Reported USA commercial landings (metric tOlt.,S, Ii ve ' .. eigh"t) of Atlam:ic cod, by vessel class and 
c:llendar quarter, for the fishing year October 1, 1979 - September 30, 1980, and for ca.lendar year 
1980 for the Geot'ges Bank and South, and Gulf of ~!aine ,-\tlantic cod fisheries. 

Georges Bank and South 

:'!obi Ie Gear 
0-60 GRT 
61-125 GRT 
Over 125 GRT 

Fixed .Gear 

Tota.l 

Gulf of ~laine 

>Iobi Ie Geu 
O-~O GRT 
61~12S GRT 
Over 125 GRT 

:=ixed Gear 

'ot.:l.l 

0<:1:· 
Dec 79 

346 
:057 
~141 

554 

7093 

9fl5 
615 
291 

3:59 

:210 

Jan .. 
~!ar 80 

341 
2043 
~431 

366 

7136 

3-" :jl 

594 
242 

319 

1992 

Apr~ 

JUn 80 

1048 
3876 
6070 

2204 

13198 

2227 
378 
238 

1704 

50..;.7 

Time Interval 

Jul
Sep 80 

570 
2926 
6119 

2439 

12104 

955 
-l.56 
102 

1139 

:302 

Annual 
Fishing Year 

1979·80 

1305 
10907 
20761 

5613 

39586 

4984 
2543 
973 

3551 

UOSI 

Oct:
Dec SO 

326 
1576 
~107 

543 

6557 

739 
662 
347 

388 

~l.36 

Calendu 
Year 
1980 

2337 
9340 

13298 

4145 

29620 

4049 
1815 

731 

2905 

9500 

Calendar 
Year 
1980 

2285 
10426 
20:-'27 

3607 

39045 

4758 
1590 
1029 

3600 

11977 
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Table 10. Percentage of USA commercial A~lantic cod from Georges Bani<: 
and south, and the Gul f of "1-!a..ine. by market category, 1964-1930. 

Geor~es Bank and South Gulf or Maine 
Year L.:l!'g-e :-larket Scrod Total Lar:re ;'!arket Scrod Total 

1964 45 af.7 8 100 29 59 12 100 
1965 56 40 :5 99 39 S4 7 100 
1966 53 37 10 100 42 48 10 100 
1967 .n 42 16 99 41 .n 17 99 
1968 3.\. 46 19 99 .p 43 9 99 
1969 2i 57 16 100 35 5S 9 99 
1970 30 62 8 100 43 52 6 101 
19i1 40. 51 9 100 52 42 6 100 
1972 37 53 10 100 58 3S ~ 100 
19i3 24- 40 36 100 52 36 11 99 
19iol. 24 S9 17 100 39 33 28 100 
1975 28 62 10 100 32 42 26 100 
1976 34 48 18 100 29 45 20 94 (6%mixed) 
19i7 26 39 34 99 33 42 22 97 (3%mixed) 
1978 29 60 11 100 38 44 17 99 
1979, 37 55 8 100 37 49 14- 100 
1980- 42 47 11 100 36 45 19 100 

1 
Provisional (January - :-lovember) 

i:;ble 1l. Distribution of USA commercial landings (metric tons, live) of Atlantic cod from Georges Bank (Area SZe), by ge'lr t:ype, 
1965-1980. The percentage of total USA commercial landings of Atl.antic cod from Georges Sank, by gear type, for each 
)~ea:rlt is also presented. Data only reflect Georges Bank. cod landings ~ha.t could be iden1:i£i~d by gear type. 

to 
'0 

Landings (metric tons, live) Perc.entages of Annual La.ndings 

Otter Line Other Total Otter Line Other 
Year Trawl Trawl Handline Gear Landings Trawl Trawl Handline Gear Total 

1965 102S1 531 50S 9 11347 90.3 5.1 4.5 0.1 100.0 
1966 10206 iS7 J ~ i 19 11769 86. ; 6.7 6.ot 0.2 100.0 
1967 10915 394 704 9 11522 87.2 7.1 5.6 0.1 100.0 
1968 12034 936 524 <1 1 35..l.4 89 . .2 6.9 3.9 100.0 
1969 13194 1.371 387 <l 14952 88.2 9.2 2.6 100.0 
1970 11270 1676 4-04 <l 13350 84.4 12.6 3.0 100.0 
1971 12436 2334 230 .2 15002 82.9 15.6 1.5 100.0 
19i:! 10179 2071 217 10 12477 31.6 16.6 1.7 0.1 100.0 
19i3 12431 2185 :06 24 14846 83.; 1 .. L 7 1.4 0.2 100.0 
1974 14078 2548 11 12 16649 84.6 15 ~ 3 0.1 0.1 100.1 
1975 12069 2435 84 J 14592 82. i 16.7 0.6 100.0 
1976 12257 1519 153 9 13938 87.9 10.9 1.1 0.1 100.0 
1977 18529 912 83 52 19576 94.:- 4.7 0.4 0.3 100.1 
19i8 20862 1569 1180 140. 23751 87.8 6.6 5.0 0.6 100.0 
1979 26562 2i07 860 779~ 30908 85.9 8.8 2.8 2.5 100.0 
19802 31218 1101 0 4712,) 3i031 84.3 3.0 0.0 12. i 100.0 

10£ 779 tons landed, 620 tons 'ilere by sinking gill nets .. 
~ 

-January -:-lovemb~r landings only. 

30f 4711 tons landed, 4441 tons were by sinking gill net and 210 tons were by Danish seine. 



.. 
'!able 12. USA COIIIIIICl'cild vessel trillS in which Atlantic cod was IandcJ, by vessel tUllnage class (Class 2: 5-50 enT; Class 3: 51-150; 

Year 

t:lass 4: 1S1-500 GUT), for ottel' t,'awl vessels catching cod f,'olll Georges nan~ (Area SZc) auJ IllIuHug in New England purts, 
Hl65-1980. Witl1ill each vessel class, the lIluuber of trips in which cod c()lIIprised 50~~ or mOl'e of the total trip catch (directed trill) 
i:; llreselltcd, anJ the llercelltage of total trips Uint wet·c directed ·cod tdps is illdicat:eJ. 

Class 2 Class 3 Class 4 
---_._ .. ---------

Total Directed \ Tril)S Total IHrectell \ Trips Tot"t Dircctell ,. Trips 
Tdps Trips Oirccted 'l'ril)S Trips Uircch,d Trips Trips 1Ij. I't~ct:ed 

---.-----~.~----.--.----------.". 

1!.165 
1966 
1961 
1%8 
1969 
Ino 
1971 
1912 
1913 
1974 
1915 
1916 
1977 
1918 
197~1 

1980 1 

1 
.January-November 

3142 
3147 
3955 

508 
330 
412 
()80 
628 
412 
M6 
471 
359 
561 
8,15 
577 
686 

2S 0.8 3019 
46 1.2 3424 
92 2.3 31% 

5 1.0 2600 
11 5.2 2428 
43 JO.4 2614 
47 6.9 2524 
55 8.8 2544 
14 3.4 249J 
67 11. ) 2561 
50 10.6 2491 
40 11. 1 228t 
81 15.5 3177 

186 22.0 3457 
121 21.0 4389 
151 22.0 4555 

51 1.9 869 41 5..1 
48 1.4 979 63 6.·1 

115 3.6 879 101 11.5 
153 5.9 789 91 12.3 
244 10.0 631 88 13.8 
190 7.3 614 120 19.5 
210 8.3 538 130 24.2 
2H 9.1 4()S 118 25.2 
267 10.7 5lO J60 31.4 
lS6 13.9 613 232 37.8 
306 12.3 617 209 32.8 
386 16.9 '178 168 35.1 
6(11 18.9 512 167 29.2 

\iio 781 22.6 654 184 28.1 
1227 28.0 ill!) 396 35.4 
.1239 27.2 12m' 437 36.1 

Table 13. USA cOllUliercial effo},t (days fishell) for Atluntic cod, by vessel tOllnage class (Class 2: 5-50 GIlT; Class 3: 51~150 GRT; Class 4: 
IS 1-500 Girl'). fQr otter trawl trips lunding cotl caught on Georges Dank (Area 5Ze) und landing in New l:nglalld ports. 1965-1980. 
Within each vessel class the number of days fished ou trips in which cod comprised 511\ 01' more of the total trip catch weight 
(directed effort) is lll'escnted, anti the l!e.-ceutage of total days fished that comprised dircctc,I effort trips is Indicatctl. 

Class 2 Class 3 Class 4 
------ ._---<--- .--

Iotal UirecteJ " UfOl't Tot ... l Oirectetl ~. effort 'I'otal IHrectcd % Ilffort 
Yeal' Effort t.:ffOl"t Oirected J!ffol't: Ilffort itil'cL:tctl Ufort Effort Oirccted 

1965 2563.6 10.9 0.'1 9935. s> 86.2 0.9 4116.0 158.7 3.8 
1966 2691.3 6.5 0.2 101'18.9 88.3 0.8 4515.3 199.3 4.4 
J%7 2143.6 34 .5 1.6 90tH .2 239.1 2.6 3793.5 318.1) 8.'1 
1!)61i 569.9 2.7 0.5 8533.6 461.3 5. ,I 3397.1 327.9 9.7 
1969 500.2 9 .. 1 1.8 7952.{) 173.2 9.1 2783.2 358.9 12.9 
1970 534.8 24.8 4.6 8296,0 533.8 (). 4 2218.3 387.7 17.5 
1971 681.3 )S .4 2.3 8807.9 720.9 8.2 2l95.2 494.4 22.5 
1972 121.1 5".1 1.5 9256.6 716.1 7.1 1166. J 444.5 25.2 
1913 5S().2 15.1 2.9 8668.4 819.6 9.5 1701.1 486.0 28.6 
197'1 617 .2 Ji!L I 19.3 9438.2 J 114. 9 11.8 2096.5 1tll.1 33.5 
In!, 534.2 8<1.5 IS.8 8684 .1 8'12.1 9.1 20M.8 585.0 28.1 
197{) 47-1.3 6S.8 13.9 71!W.7 W88.6 H.O 1-169.3 463.7 31.6 
1977 6Uo.1i 120.1 )9.8 !H!J1.8 

1342 .'. 
14.1 1472 .4 3H.O 25.3 

19711 115.2 214.1 30.11 !)4 W. (, IM4.0 17.5 1551.2 329.1 21.3 
In9 658.4 it,S.2 25.S 9924. I 2558.3 25.8 2507.1 839.9 33.5 
191'W 1 814.4 195.0 n.9 I03!>5.7 2776.2 2(i.8 3015.6 1028.2 34.1 

~ ----~----.~--.-----.----, •.. -----------------.---~-.-------------~--.------~-- -_ ..•.. -- -.---.----.---~-----------------.~~-
.lalllla l'y··NOVClllht~l· 

I 
;.p:. 
m 
I 



Table 14. 

Year 

1965 
1%6 
1%7 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
j97(. 
1977 
1978 
1979 1 
198() 

USA COl1l1l1CrciaJ landings (metric tOils, livc) or Atlantic cod, by vessel tonnage class (Class 2: S-5!l GItT; Class 3: 51-150 GilT; 
Class ~: 151-500 GilT), for otter trawl tdps catching cod from Georges 8allk(l\rea SZc) a011 landing jll New England ports, 
J96S-198U. Within each vessel class, cod landings frOnl trips in which cod cOillpl"iscll 50% or morc of the tolal trip catch weight 
(direcled JlJndlngs) is presented, and thc percentage of the total ~andings that w"s ohtnincll as directed catch is indicate(i. 

Class 2 Class 3 Class 4 
-----------

Total Directed 1; LJi rec ted Total Directed \ Ilirected Total Oirected "6 IHrcctcd 
L.andings I.andillgs t:'''lllil\~s 1.1I1ltiillgs Landings 1.<JlltlinRs '.alldings Landings I.andings 

671. 8 27.2 4.1 5224.(' 353.4 6.6 4351'" 818.7 18.8· 
677.7 22.7 3.3 4740.6 371.0 7.8 4733.3 991.1 20.9 
~)84. 3 70.3 7.1 5397 ... 880.9 16.3 4520 .. 1 1463.8 32.4 
321.1 15.9 4.9 6860.7 1665.2 24.3 4!J02.5 11\42,4 29.4 
433.2 72.6 16.6 79"'.6 2612.3 32.9 4819.0 1474.6 3U.6 
508.0 163.7 32.2 6728.7 1694.6 25.2 4033. " 1739.1 43.1 
562.9 117.0 20.8 7652.2 2232.2 29.2 4215.3 2162.8 51.3 
52" .4 152,4 29.1 6381.7 2136.9 33.5 3273.6 1878.8 57A 
322.1 51.7 16 .• 7813.7 3242.3 "1.5 4295. I. 3U09.6 70.1 
585.1 258.6 44.2 8221. 5 3706.8 '15.1 5265.8 3898.7 74.0 
508.9 245.9 48.3 7028.5 2678.1 38. I 4527.4 3J27.6 69. t 
421.4 159.2 37.8 7860.9 36(,4 .6 46.6 3%!).4 2{.63.5 67.1 
8-19.6 502.1 59.1 132S0.0 6595.3 49.8 "422.6 2899.4 65.6 

1164 .8 846.0 72.6 14853.1 6553.6 44. l 482!).4 2427.2 50.3 
956.2 612.4 M.O 18377.2 • 9713.8 52.9 7116.0 U6!/.7 60.0 

1031.5 638.2 (i1.9 205M.5 H326.7 55.1 9582.1 S4H.6 5(,.6 

---------------_. 
l.JanUtlry-Novcmbcr 

I 
.p. 
'-.I 

• 



Tallie IS. licorgcs lIauk (Area 5ZeJ AtlulILic cod LISA cUllulI<H'cial caldl p'~r e!l:Ol't lllll'lric lOllS pCl' Ii'll' alld IIlI~tl'lC tUII!i pel' day ll:;llCd, J IV(: well~hl), loy 
vcssel tOIlHuge class (Class 2: 5-50 GilT; Class 3: 51-ISO GltT. Class 4: ISJ-Sull (;IIT) , fill' vessels using ottOl' tl'll\~ls alld landing in NCI~ 
EngJand llOl'ts, 1965-1980. Catch per effort values arc presented for aU cOlllulcrcial otter-I nll~l trips in which cot! were lallde,1 and fUI' 
cOlllIllel'(~ial otter-tl'll\~l tdps ill which cod cumpdslHI 50% or lIIore of the reported total tdp catcil weight (lldirected trips"), 'Ilw average 
lIumhel' of days (lshe •• per tdp, hy to/mage class, is also indicated . 

• 
-----------_._--_ ..• _-----------, 

Class 2 Cluss 3 

----.--.---------........-.-_----- .---~~--.-.---- -~ .. --... -... ~-- -- ... ------......... -----.------~- -_._----_ .... -
Total lHl'cctcd Total Iii ,'octe,t 

----------~- ---.---- ---------"--------------- --.--~--~- - -- ---

Days Hshed l.anJings l.alliHllgs l'er Uays Fishell Landings I.and!ugs l'ee Hays fislwd l.andillgs l.undillgs PCI' nays Iii shell !.lInlli "CS 
Year I)er Trip Pee Trill . Hay Hshed ller 'frip I)el' Tdp puy fished I'er Trip Pel' Tdll lIay Hshcd I'e .. Trip I'CI' Trip 

------------
1965 .62 .21 .26 .44 1.0 2.50 3.23 1. 70 .53 1.51 6.20 
196b .72 .18 .25 .l·t .49 3.49 3.14 1.38 .44 1.84 7.73 
1%7 .54 .25 .46 .38 .76 2.04 2.f14 1.69 .59 2.08 7.6(i 
1968 1.12 .63 .56 .54 1.18 5.89 3.28 2.64 .80 3.03 JO.8U 
1969 1.67 1.31 .87 .54 4.27 7,98 3.28 3.27 1.()O 3.17 10.71 
1970 1. 30 1.23 .95 .58 3.81 6.60 3.17 2.57 .81 2.81 8.92 
1971 1.00 .113 .83 .33 2.49 7.60 3.49 3.03 .87 3.43 10.63 
1972 1.15 .84 .73 .98 2.77 2.82 3.61 2.51 .M) 2.90 8.65 
19.]3 1.34 .78 .59 1.12 3.69 3.29 3.48 3.14 .90 3~01 12.14 
197·1 1.02 .97 .95 1. 78 3.86 2.17 3.69 3.21 .81 3.13 to.41 
1975 1.13 1.08 .95 I.c)!) 4.92 2.91 3.49 2.82 .81 2.75 8.75 
1976 1. 32 1.17 .89 1.65 3.98 2.42 3.42 3.45 1.01 2.82 !L49 
1977 1.08 1.51 1.40 1. 38 5.77 4.17 2.99 4.17 1.40 2.23 10.97 
1978 .85 1. 38 1.63 1. I!. 4.55 3.94 2.72 4.30 1.58 2.10 1i.3!1 
197!)1 1.14 1.6() 1.45 1. 39 5.06 3.64 2.26 4.J9 1.85 2.09 7.92 
19!1O 1.19 1.50 1. 27 1.2!1 4.23 3.27 2.27 4.51 1.99 2.24 9.H 

1 
January-November 

CJass 4 

Total IHrected 
-----------

tau,lillgs "el' Oays fished l.ulldings l.andings l)el' Bays Hshed I.imdillgs l,uudings PCI' 

J)ay Vi she.1 l'er Trip l'cr Tdll Hay fished ')el' Trip Per Trip lIay Fished 

----------.----.-------... -~-.-

4.10 4.81 5.tll J .04 3.36 17.42 S .16 
4.20 4.61 11.83 •. OS 3.16 15.7J 4.97 
3.68 4.32 5.14 I. 19 3.15 14.49 4.60 
3.59 4.3. 6.21 1.44 3.38 14.87 4.40 
:\.38 4.37 7.57 1.73 4.08 16.76 4.11 
3.17 3.61 6.57 1. 82 3.23 14.49 " .<ll) 
3.10 4.08 7.8'1 1.92 3.80 I(,.M 4.37 
2.98 3.77 6.99 l. 85 3.77 15.92 4.23 
3.% 3.34 8.42 2.52 3.04 18.81 (). HI 
3.32 3.42 8.59 2.51 3.03 1( .. 81) 5.55 
3.18 3.27 7.1l 2.17 2.80 14.% 5.35 
3.:\7 ,1.07 S.30 2.7() 2.76 15.85 5.74 
4.91 2.57 7.73 3.00 2.23 t7.3(, 7.77 
3.99 2.37 7.38 3.11 1. 79 B.l!l 7. :S() 
-l,BO 2.24 6.36 2.84 2.12 III. 78 5.08 
4.08 2.49 7.93 3.18 2.35 12.41 5.27 

i.> 

I 
..t;::. 
CO 
I 



Tablc 16. Stratificd mean catch (lcr tow in Illllllhcrs and wcight (ihs) for AtlantIc co.1 from USA offshorc spring, summer, and autllmn bot.tolll t rmd 
surveys on Georges Bank (Strata 13-25) alld jll the Gulf of ~lall1Je (Strata 26-30 nIH! 36- 1111), J%3-1980. 

-----_._.---------- --------~ 

Georges Bnnk Gulf of Ma inc 
--------.. ----------------

1 2 
___ Sprin~ __ 

2 
__ ~~l)ril1g Summer Autumn Slimmer Aut.ullln ------- -------- ----------~- --. 

Year Nos WI. (Ills) Nos Wt (lhs) Nos Wt (ihs) Nos Wt (lbs) Nos Wt (Ills) Nos Wt (lbs) 

1%3 2.80 24.2 3.79 2-1.'1 
1964 1. 91 15.7 2.57 31.0 
1965 2.72 15.9 2.88 16.3 
1%(, 3.09 11. 1 2.,13 17 .6 
1%7 6.(,6 18.4 1.64 I J.. S 
1%8 3.03 17 .1 2.12 11.7 l,48 24.4 2.80 26.5 
1969 2. !J7 24.2 1.41 to.9 2.08 18.0 1.77 2n.9 

3.25 17.1 
,. 

1.41 IS. i 3.14 22.4 1970 2.78 21.3 
IV7! 2.17 19.3 2.04 13.4 O. !J2 9.5 2.80 22.5 
1972 5.74 25.9 8.39 31.3 1. 32 10.9 5.96 17.7 
H}73 3(" 91 128.0 7.87 42.0 4.82 25.6 2.115 11.9 
1!)7·' 9.45 49.5 2.24 11.2 1.86 10.1 2.77 12.2 
1975 4 . .\2 35.5 4.1t 19.1 1.61 II. 2 3.9-1 11.7 
/97b 4.52 25.4 6.68 24.0 1. 78 10.3 1. 38 9.2 
1!117 -1.04 21.0 7.87 38.7 4.42 25.4 2.48 11. () 2.75 19.-1 2.49 20.7 I 
19783 7.89 -12.5 3.62 23.5 6.97 47.3 I. 31 10.5 7.55 -18.8 4.66 26.2 ..f:::> 

19794 .3.30 23.0 5.25 27.1 4.82 33.5 2.74 12.9 10.33 401.2 2.23 23.8 \.D 
I 

l!)8() 4.96 33. 7 10.39 33. t 2.36 13.7 1.74 12.6 3.85 IB.4 5.71 2B.9 

I 
Spring surveys, 1968-1972, were llccompJished with "36 Yankee" trawl; spring surveys from 1973-1!l8() \wre accomplished with "41 Y:lIlkee" trawl. Nil 
mljustllwnts have ',een made to the catch per tow data for these gear dlffel·cllces. 

2 
Summer survcys on Georges Bank only include stn.lta 13. 16, 19-25; Sllll1IQCr surveys in thc (;ulf of ~laine only include strata 26-28 and 37-40. 

3 
SUmmar survey 011 Georges Dank in 1978 only sampled strata 13, 16, 19-20, 23-25. 

"Slimmer survey ill Gill ( of "faine· in 1979 only sampled strata 26-28 and 39-40. 

~ 



Table 17. 

Year 

I9iS 

1979 

1980 

-50-

Stratified mean catch per tow in numbers and weight (lbs) for Atlantic cod caught in USA s~ring and 
autumn inshore bottom crawl surveys in inshore waters adjacent to the Georges Bank area (Strata ~S-46, 
53-61) and in th.e lower Gulf of ~.jaine (Strata 58-60), 19i3-1980. 

Inshore or Geo'rges Bank Lower Gulf of ~Iaine 

Spring Autumn Spring 

:-105. ~~1!:. (lbs) Nos. lit. (lb~) :los. \'it:. (lbs) ~os. 

0.31 0.82 ~ot Sampled Not Sampled Not 

8,80 16.13 9.31 84.67 1.27 36.70 10.46 

4.27 22.77 2.83 46.27 39.30 52.87 

Table 18. Str'3.tified ::lean catch ?er tow in :lumbers md ' .... eight (lbs) for Atlantic 
cod from Ytassa.chusetts spring and autumn inshon bot'tom traw 1 surveys 
in territorial · .... a.ters adjacent to the '3eorges Bank a.rea (Has5. 
Regions 1-3), and in the Gulf of ~!a.ine (~1ass. Regions ~-5), 1913-1980. 

Georzes Sank Area (1)las·5. Regions t-3) Gulf of ~1aine Area. (~1a.5S . Re~ions 

Spring Autumn S!,')ring Autumn 
• 

9.56 

4-5) 

Year :-los. Nt (lbs) Nos. \'1t Clbs) Nos. l'ft Clbs) . Nos. \'It C1bs) 

1913 ~4.10 .90 .7.32 0.25 45.40 25.81 154.23 

1979 12.57 2.13 0.39 0.20 104.04 45.25 3.43 

1980 11.10 ~.19 0.52 0.07 73.91 39.05 14.62 

Table 19. Strat:ified mean catch oer tow in numoers and · .. eight. Clbs) for Atlantic 
cod £'rom USA summer inshore bOt"tom trawl surveys in inshore ' .. atars 
adjacent to Georges 3ank (Strata 45-56), in the lo .... er Gulf of ~!aine 
CSt-rata 58-(6), and in the middle and northern Gulf of ~laine (Strau 
68-90), 1977-1986. 

Inshore Georges Bank Lower Gulf of Maine 
~Iiddls and 

Gulf Of 

Year Nos. \'It. (lbs) :ios. \'It. (lbs) Nos. ','It. 

6.65 

2.19 

:L~7 

:lor<:hen 
~!a.ine 

(lbs) 

1977 3.25 16.0 .. .L9S 7.~3 9.66 2.3.36 

1918 1.53 i.04 ,- ~.., 

,;)./1 11 . .30 3.69 ~3.69 

1979 0.16 4.92 4.71 14.H 3.39 3.'::9 

1980 2.11 14.39 13.74 1:.91 11. -+;- :3.31 

Autumn 

;'it. (lbs) 

Sampled 

8.43 

21.79 



• 
Table 20. Stratlflcdmean catch per tm-I at ago (numhers) of /\tlantic cod frolll US/\ spring hottom trawl 

surveys 011 Georges Bailie (Strata 13-25) aud in the Gulf of Naine (Strata 26-:m ond 36-40), 1970- }!)IW, I 

Age 
------------·------TotaiS-------·- ... ----.. -----.-.--

Year 0--' 1 2 3 4 5 
Georges Uank 

6 i 8 9 10 11 ---'T2t ____ -=..!lt __ .}t:""=- h __ 3_+_~=__=~_.tt.!=~~~~-~~T~=~ 

J970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
197!) 
19110 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
197P 
1980 

.000 

.000 

.036 

.036 

.000 

.000 

.on 

.000 

2.123 
. (nO 
.0(,7 

.000 

.000 

.000 

.000 

.000 

.004 

.OUO 

.000 

.000 

.028 
.057 

.244 .522 

.133 .525 
1. 860 1. 175 

.334 27.000 

.286 2.921 

.Ml .242 

.834 1. 232 

.018 2.261 

.241 .120 

.279 .87) 
.025 1. 452 

.102 

.016 

.226 

.022 

.305 

.060 

.027 

.016 

.1l22 

.343 
.057 

.079 

.091 

.098 
2.724 

.036 

.448 

.195 

.191 
.067 

L04S 
.357 

.308 

.322 
1.693 
4.035 
3.828 
1.309 

.60S 

.692 
3.545 

.1!Jl 
I.723 

.035 

.070 

.333 

.581 

.871 

.068 

.672 

.334 

.183 

.H6 

.178 

.830 

.143 

.327 
4. B7 

.488 
1.982 

.443 

.335 
.621 

1.226 
.134 

.104 

.375 

.076 

.<118 
1.2M 

.167 
1.008 

.179 

.499 

.347 

.95() 

.420 

.091 

.208 

.325 

.282 

.440 

.105 

.466 

.on 
.150 
.383 

Gulf of }.I~dllC 
. 06U-'~rn-'-::-299 
.187 .O:U .053 
.126 .128 .023 
.397 .224 .125 
.211 .142 .073 
.683 .J66 .071 
.098 ,575 .055 

1;278 .070 .507 
.223 .491 .0,18 
.120 .257 .419 
.100 .339 .l~' 

.176 

.225 

.078 

.244 

.065 

.083 

.168 

.033 
,457 
.056 
.123 

.394 

.192 

.06B 

.061 

.031 

.003 

.069 

.004 
.205 
.038 
.24<. 

.039 

.19S 

.141 

.032 

.J65 

.0(,0 

.023 
'.042 
.033 
.093 
.020 

.0"6 

.132 

.065 

.141 

.031. 

.003· 

.042 

.O(IS 

.005 

.091 

.000 

.OS7 

.05J 

.07'1 
'\'126 
.022 
.(l69 
.000 
.000 
.. 091 
.008 
.019 

.038 

.099 

.147 

.161 

.on 

.012 

.000 

.000 

.068 
,008 
• nos 

.008 

.032 

.032 

.110 

.059 

.000 

.000 

.000 
.039 
• OliO 
.000 

.063 

.038 

.036 

.n. 

.037 

.036 

.007 

.000 

.(lOO 

.0)2 

.Oll 

.oon 

.032 

.0119 

.025 

.016 

.000 

.(JO() 

.ono 
.(lUO 
.OOU 
.0-18 

. liM 

.008 

.036 

.048 

.028 

.017 

.003 

.000 
.005 
.000 
.0110 

.()45 

.Otl8 

.039 

.111 

.037 

.025 

.1135 

.013 
,(131 
.014 
.023 

.057 

.000 

.033 

.210 

.084 

.039 

.037 

.024 
.0(1(1 

.022 

.Olll) 

ISpring surveys, 1968- J972, werc accomplished with ":;(, Yankee" trawl; spring surveys from 1~17:~-1911\1 
!>ere accontl'llshed with "41 Yankee" tral~l. No adjustments have been made to the catch'per to\~ at age 
data for these gear d i ffcrences. 
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Tallie 21. Strati fied lIIean ctltch PQC tOI~ at age (ilulilbers) of AUalltic cod f:rOIIl USA autulilil bottUlli trawl surveys 
on GeorgQ:i Bank (Stl'ata 13-25) alld in the Gulf of Haine (Strata 26-30 an<l 36-101. 1970- 191Hl. 

----------,----- .. ----------------- -.. ------ ----._. __ .-.-
A8c 'Iotals 

Year -0' 1 2 3 4 5 6 7 8 9 10 11 _'-!!~ ____ =Jh =--=-!:t 2+ 3+ 4+ -----st-._--
-------~--------------- !'.eol·ges 8ali~ 

1970 .265 1.082 .867 .336 .445 .098 .000 .021 .035 .035 .063 .000 .000 3.2<17 2.982 1.900 1.033 .()97 .252 
Hi'll .256 .386 .405 .250 .193 .305 .117 .027 .057 .00t! .000 .000 .048 2.1)44 L 788 1.402 .997 .7'17 .554 
)!I'/2 .607 4.771 • 8:~0 1.135 .256 .156 .366 .070 .131 .014 .OO() .000 .1147 8.389 7.782 3.011 2.181 1.04(1 . 7!JO 
1973 .13U 1. 121 3.891 .758 1.290 .135 .145 .112 .040 .Oa9 .085 .023 . .053 7.872 7.742 6.621 2.730 1.972 .682 
1974 .296 .262 .419 .975 .105 .073 .066 .000 .044 ,000 .000 .000 .000 2.240 1. 944 1.682 1.263 .28M .183 
1975 1.524 .631 .270 .400 1.080 .012 .100 .000 .000 .000 .024 .000 .000 4.107 2.583 1.946 1.676 1. 276 .196 
1!.l76 .000 3.941 1.328 .489 .178 .474 .035 .173 .024 .031 .000 .013 .000 6.690 6.690 2.749 1.421 • ~132 .154 
1977 .123 .192 2.178 .570 .20/1 .141 .321 .0(}6 .022 .000 .001 .042 .OJ4 4.420 4.297 4.105 1.327 .757 .5S:S 
H178 .321 1.505 .2(11 l.392 .162 _272 .t:H .219 .04J .024 .000 .000 • Ull 6.%8 6.647 5.142 4.93S 1.543 .761 
ln9 .096 I. 314 1. 3~'3 .182 1.309 .240 .14(, .029 .093 .006 .014 .OM • tWO 4.8U • 4.130 3.4HI 2.023 1. 841 . !,32 
1!l!WI (.210) 2.357 

Gul f of ~1ainc 
1970 . ·176 .603 .170 .353 .21-1-:3)3-.-271 .506 .084 .060 .023 .024 .047 3.tH 2.665 2.062 1.892 1.539 1. 328 
1971 .863 .114 .153 .135 .383 .295 .218 .163 .204 .128 .0.10 .022 .020 2.798 1. 935 1.821 1.668 1.533 1. ISO 
1!.l72 .020 3.576 .7UO .978 .150 • (l{.U .no .025 .102 .155 .000 .000 .010 5.966 5.946 2.370 1. 59U .612 .4(12 
1973 .4{18 .210 1. 393 .089 .325 .136 .OSO .018 .033 .108 .071 . uno .010 2.857 2.44~) 2.239 .846 .757 .432 
I!.l74 .1111 .720 .121 1. 118 .187 .230 .050 .008 .008 .027 ,021 .075 . (HI 2.7'17 2.596 1.876 1.755 .637 .450 
1975 .030 .094 1.96{, .086 1. 510 .163 .070 .011 .002 .1)02 .000 .004 .00·1, 3.942 3.912 3.818 1.852 1.766 .256 
1!.l76 .00(1 .156 .B4 .405 .064 .492 ,037 .061 .000 .010 .020 • (JOt) . (Jon 1.379 1. 37!l 1,223 1.089 .68,1 .620 
1977 .000 .{HIS .291 .446 .937 .123 .481 .031 .079 .018 .021 .UOO .OSt 2.502 2.502 2.484 2.193 l. 74 7 .810 
1978 .202 1. lIt .301 • !W7 .532 1.160 .091 .264 .007 .049 .000 .tHO .1l3J 4. f.65 4.463 3.352 3.051 2.144 1. 6J2 I 
J!:.l7!.l .()OJ .236 .381 .104 .53(, .251 .501 .O:B .138 .000 .01\2 . tlOO .lIlt 2.Bi> 2.233 1. 997 1.616 L 512 .!.l7(j Ul 

~)S(lI,J_:_YH) ______ S.7un N -------- ------~~ ... --. I 

1Su l'vey age SiulIllles currently beillg allillyz.c<l. • 



T,lblc 22. Stratified mean catch per tow at age (numhers) of I\tlantic cod from lISI\ SlIlIIlUcr offshore hoU(l1ll tTil\~l surveys 011 Georges Ilank (Strata 13, II>, 
}9-25) IIlId in the Gulf of ~taine (Strata 26-28; 37-40), 1977-J98fl. 

------------~---.-------~ .. -------~ - - -- --...--'- .-.-.--~--.--"-----------.-- -.----. 
AGE TOTAI.S 
------------------------- . __ ._-_ .•. _-_ .. _- -~-"----

Y(!ar 0 3 5 6 7 8 9 to II 12~ IJ· I. 2· 3. ,It 5 ... 

---.-.. ---~ --.-~--.-

Georges 1!5:'~ 

1977 .131 .1!JS 5.121 1. U I .660 .IM .326 .051 .081 .000 .flOO .II(JU .1)2() 7.R66 7. n5 7.5'10 2.419 1.3011 .6,18 
1978 . 755 .350 .266 1. 542 .369 . t49 .057 .109 .000 .028 .000 .O(JU .000 3.625 2.870 2.520 2.25" .712 .3·13 
1979 . BI, 1.459 1.767 .373 .9<13 .n4 .050 .053 .lIS .000 .0011 .OIlO .031 S.26t 5.025 3.5h6 1.799 I. ,126 .4tn 
I!HW 2.6·16 .6010 " .135 2.371 .OM .415 .092 .000 .031 .000 .000 .000 .1!tlO to.39., 7.748 7. W/l 2.973 ,()U2 .5.l8 

Gul f of tlaillc -------
1977 .lJ7 .090 .379 .275 .8Ul .108 .666 .039 .132 .001} .000 .O2l 040 2.750 2.633 2.543 2.1601 1.811!' 1.(Jfl6 
1978 .153 1. 0017 .718 1. 216 1. <t55 2.0S·. .076 .687 .022 • OJ.! .000 .037 .017 7.556 7.403 6.356 5.638 4.,t22 2.967 
I!I79 .690 3.438 2.851 .,101' .907 .609 t .073 .063 .145 .037 .OH .1100 .11011 10.328 9.638 6.200 3.:H9 2.908 2.00\ 
198() .350 .319 .715 1.419 .193 .384 .109 .233 .000 .(J66 .{JOO .Oh3 .1100 3.851 3.501 3. J82 2. ·167 1.048 .855 

I 

lahll! 23. Strlltified mcan catch per tow at age (I1Umhel's) of Atlantic cod from M:I$$achllscL\$ spl'ing inshore bottom trawl surveys ill 
Ul 
Cv 

tcrdtodat waters adjacent to the Georgcs Bank area (Mass. Regiolls 1-3) lIllII ill the GlJlf of ~laille (~'ass. Regions 4-5), I 

1978-1980. 

-.-----~-.--------------

I\ge Totals 
---------

Year 0 2 <t 5 6 7 8 9 HH lJllkllOlm 0+ i .. 2~ 3+ 4+ 5. 
________ • _____ p ___ ~ ______ 4 

(;corges Bank At'ell ~ss. Uegions 1-3) 

1978 42.589 1.<t1l3 .054 .034 .1119 .0110 .ClOO .UUO .000 .000 .OUlI .000 44.(J99 I. 510 . Ill? .05l .(Jl9 . «lOll 

1979 5.286 7.121 .124 .014 .020 .002 .000 .noo .01)0 .0Oll .OOIl .0011 12.567 7.21l1 .I()() .036 .022 .002 
1980 5.092 3.965 1.973 .045 .002 .003 .OJ9 .000 .noo .000 .000 .uoo II.tI!l9 6.007 2.0U .069 .024 .022 

tu} f of r.ta~!!~~!ea __ (!las~:_~~g!~!~~ 1:5) 

1978 21.%5 12.784 ".162 4 .572 .872 1.028 .(1110 . (lOll .023 .(lIW .00(1 • nOli 'I~'. ·111(, 23. ,It! I 111.657 6.495 1.923 I. {lSI 

1979 56.393 36.630 2.5Sl 1.533 4.659 I. 195 .183 .000 .000 ·noo .11110 .069 1IH.0,0 H.650 11.02(1 8.439 6.906 2.2<\7 
19811 8.156 50.lIt 12.679 .971 .745 .737 .080 .214 .(100 .025 .000 .000 73.918 65.762 15.451 2.772 1.801 1.1156 



Table 24. Stratified IIIcan catch pc I' tOl~ at age (numbers} of Atlantic cod from t-Iassachusctts alltlllllil inshore hottom trawl surveys ill 
territorial waters aJjaccllt to the Georges [Iallk area (!-tass. ltegjollS J-3) and in the Gulf of t-Iaine Otass. Regiolls '1-5). 
1978-19~L 

.-~.---.---

P.-.--~------ ~-________________ ' ____ '_~'~_~ ________ '._' __ '_'_' __ ~_~_.~ ___ " 

Age Totals 
-------.--~---.. ----.----.- -.~----- ._--------- ---- .-- -------------.~ 

Yeilr 0 2 3 4 5 tl 8 9 lOt UUlalOIYl\ Ih .... 2t 3~" Ih 51-

-----_ .. -_._------_._-------------------------------
GCOl'gQ1L!!!!U!t-Ar£lL (f.lass !-.J!£a.iolls 1.:11 

J!)7!! 7.31!! .0110 .000 .oon .000 .t)OO .000 .000 .000 .000 .000 .O()O 7.318 .000 .OUO .000 .000 .000 
1~7!) .156 .230 .002 .000 .OUO .000 .000 .000 .000 .000 .000 .000 .388 .232 .002 .000 .000 .O!)!) 

1!)80 .'175 .0'15 .000 .000 .OOU .OtlO .000 .OUO .000 .000 .000 .000 .520 .045 .000 .(lOO .(100 .HOn 

GulLQ.L!lalnc Area (!-la~~~~~J~I~:;~-~) 

1978 151.533 2.082 .000 .120 .140 .318 ,000 .OSO .000 .000 .000 .UOO 154.2H 2.740 .658 .658 .538 .398 
Hm.l 4. !.133 3.430 .042 .000 .026 .OOU .000 .OO() .000 .000 .0110 .UOO 8.431 3.498 .068 .026 .(ll6 .OUI) 
19tH! 5.6tH) 8.83 11 .052 .000 .0tlO .050 .000 .(WO .000 .000 .000 .000 14.616 8.936 .102 .102 .102 .050 

Tallie 25. Stratificc.1 mean catch per to\~ at age (numl>ers) of Atlantic cod from USA SUlIIIUC1' iusllOl"C bottolll trawl surveys ill inshore waters 
adjul:ent to t;corges Dank (Strata 45-56). in the lowel' Gulf of "taine (Strata 58-(6), Hllli in the lUidtlle .llId northern (iul f of f.lailw 
(Strata 68-90), 1917-1980. 

I 
Ul 

Agc Totals .po 
a ------------------ ------ ---------, -~ ----------

)'ear U 2 3 4 5 6 7 8 9 10. Unkllown Ot li- 2t 31- 4i 5t 

----.------.~---.- ---'---

Insho.!~ of Geofaes Dallk 

1977 .000 .695 1.560 .488 .291 .052 .128 .018 .001 .000 .000 .(100 3.259 3.259 2.564 .984 .496 .205 
1978 .IM .:SH .501 .549 .002 .035 .000 .000 ,000 .000 .OO() .000 l.5tU 1.417 1.093 .586 .037 .035 
HH9 .OOt) .000 .000 .000 .IlOO .000 .000 .l60 .(100 .000 .(100 .000 .160 .160 .16U .ibO .160 .)(\0 
19S0 . 12<1 .719 .379 .425 .062 .281 .OUO .000 .12-1 .OOt) • HOt) .(JOO 2.114 1.990 1. 271 .892 .'167 .4!1S 

l.ol~cl' Gulf of Maine 

I !I 77 .O:SO 1.6S5 1.994 .627 .378 .056 .186 .004 .000 .000 .(lOU .UOIl 4.%tJ -1.930 3.24S 1.251 .624 .2'16 
1~78 1.6].1 1. J63 .938 .758 .400 .677 .HIO .128 .OJ9 .000 .(lOO .0011 5. J67 4.(193 2.930 1.992 1.234 .83,1 
1!179 .5~8 1.369 1.027 .175 .779 .:H7 .4l() .000 .000 .000 . (lUI) . OliO -I. 71t " .113 2.74-' 1. 717 l.512 .763 
19811 .5W 9.298 3.042 . 5 7~) .033 .134 . (Ill .051 .1I00 .000 .ORO .(lO() n.BS 13.228 3.930 .888 .J09 .276 

• 
HiJdlc and Norlhcr~(~ulf of l~~i~~ 

1977 1.106 1.329 2.809 1.393 1.919 .258 .71J .065 .065 .(lOO .oou . tWO 9.655 8.5,19 7.220 4.4U 3.1118 1.099 
1978 1.133 .871 .249 .932 .7!H 1.195 .077 .4J9 .023 .1I08 .000 .(WO 5.ii98 4.565 3.694 3.4 /15 2.5n 1. 722 
1979 .121 1. 334 1.'133 .218 .136 .U26 • Hl2 .026 .(100 . (lOU .000 • \.lOt) 3.3% 3.275 1.9,1l .SUS .2911 .154 
1911{) . !)81. 4.216 2.949 1.579 .'100 .651 .1<13 .4()5 .000 .086 .OOU .0110 lJ .475 to.'IS9 (I. 273 3.32,t 1.74S l. :S4S 
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Table 26. Evaluation of relative year class abundance of the 197i-1980 year classes of A.tlantic cod from 
the Georges Bank and Gulf of Maine stocks derived from catch per tow at age trends in USA C*1FS) 
and State of Massachusetts bottom ~rawl surveys.l 

Georges Bank Gulf of Maine 

Year Class Year Class 

Survey Series 1980 1979 1978 19ii 1980 1979 1973 1977 

i'ir.lFS Autumn Offshore A P AA A.A A P A A 

:'iNFS Spring Offshore A P .l.A A VS A A P 

~IFS Summer Offshore 'IS A VS A .!J....A.. A A VS 

)''(.lFS Summer Inshore A A A A A VS VS A 

~lass . Autwnn Inshore A P AA A. A .~ AA P 

~lass . Spring Inshore A A VS A P VS A.A.. P 
.::, 

1 
A = Average abundance 

AA Above average abundance 

VS Very strong abundance 

P = Poor or low abundance 
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T~le 27. Kelationship between total commercial landings of Atlantic cod (3-year averages) ,1 total commercial and recreational 
landings of Atlarl'tic cod (3-year a.verages) 1, and USA au-cUlIlIl bottom t=awl survey stntiiied :nea."l catch (' ..... eigb .. t in pounds) 
per tow (3-year a.verages) 1 f=om G~or~es Sank (strata l3-2S) and the Gu.l.i af ~jaine (suata 26-30 a.'1d 36-~O), 1963-1930. 
Landings data a.re in thousands or :netric tons, live weight. 

Geories Sank 
Commercia.l & Au.tumn 

Guli of >{aine 
Commerc:.al Ii Aut:umn 

Commucial recreational survey ReiJ.tlVe Commercial recreat:ianal rtelatb'e 
landinis landings wt./t:ow Exploiution Ra1:es 

j1.rrvey 
landings landings ',rt/tow Exploitation i<.a1::il$ 

CA) (B) (C) Ale 

1964 30.1 42.'+ 13.6 1. 62 
1965 33.9 $0 . .+ 14.2 2.74 
1966 42.7 54.3 IS.1 2.83 
1967 44.3 56..3 13.7 3.23 
1968 39.3 52.9 13.7 2.87 
1969 35.6 49.5 13.2 2.70 
1970 3{).6 44.8 13.8 2.21 
1971 26.3 39.5 20.6 1. 28 
1972 27.4 39.1 28.9 0.95 
1973 27.1 37.4 28.2 0.96 
1914 21.1 36.5 24.1 loll 
1915 24.1 33.0 18.1 1. 33 
1916 24.1 22.8 1. 06 
19i1 215 32.2 0.36 
1973 33 . .3 3S.4 0.95. 
1979: 3;.9 31.5 1. 27 
1980 :+Z.2 23.6 L 79 

lAveroge values calculated as Z year i-1;. yeilt' .... year i .. L 
.) , 

-19S0 average values calculated as year 1979 ... year 1980. 
:: 

BIC (0) (E) (F) 

2.23 3.3 5.4- 23.9 
3.55 3.9 6.3 21.6 
3.60 ·L3 7.1 15.5 
4.15 5.6 8.5 18.9 
3.86 1.0 10.0 20.0 
3.75 1.7 10.6 23.3 
3.25 8.1 11.1 21.9 
1.92 7.6 10.4 20.9 
1.35 6.9 9.3 11.4 
1.33 6.9 9.2 13.9 
1.51 7.6 9.9 11.9 
1.32 9.0 11.6 11.0 

10.6 13.9 
11.3 18.7 
12.5 23.6 
12.3 26.3 
11.1 25.4-

Tabh 23. Atlandc cod landings (mettic 1:0ns, live) from the Gulf of Maine (ICNAF Div. 5Y), 
by country, 1960-1980. 

CountrY To'taJ. USA 

DIF 

0.14-
0.18 
0.31 
0.30 
0.35 
0.33 
0.37 
0.36 
0.40 
0.50 
0.64 
0;32 
0.76 
0.63 
0.33 
0.'+;-
0 . ..t6 

USA Canada USSR Soain Other commerl;:ial .!"ec~ atj.onal Gran.d To:tal 

1960 3,~4S 129 
1961 3,216 18 
1962 2,989 83 
1963 2,595 .3 
1964 3,226 25 
1965 3,730 148 
1966 ;\.,008 384 
1967 5,676 297 
1968 6,360 61 
1969 8,151 59 152 
1970 7,812 26 3iS 
1911 7,380 119 159 
1972 6,7i6 53 11 
1973 6,069 68 
1914 7,639 120 ..\. 
1975 8,903 36 26 
1916 10,1i2~ 16 
1911 12,426.J, 106 
1978

2 
12,.+20: 334 

19i9 11,679: 379 
19802 11, 997.J 133 

l;:rom angler 3u..-teys; remaining years as'ti.:nat:ed. 

-'Provisional. 

3,517 2,6211 

3,234- 2,444 
3,012 2,27: 
2,731 1,713 
3,251 ~, !~:l 
3,928 .,';).)/ 

4,392 ::,645 
5,973 3,i46 
0,421 1,411 

116 
48 

3,434 3,10°1 
3,261 3,046 

..\. 1,662 2,304 
17 6.9lj 2,575 

9 6,146 1,321, 
1 1,164 :,313· 

9,015 2,611 
10,138 2,963 
12,532 
12, Slu 
12,058 
12, 1 3~ 

3::tepor'ted USA landings may under~s1:ima1:e ac-::ua.l commercialcz1:ch due to unrepor:ed ca1:cn. 
I 

~lXIes no~ incl ude recrea'tiona.l landings. 

Source: rOIAF Statistical 3ulle1:i;u; 1960-1973. 
:iAFO SCS Document: 301 IX/17 CSentamber 1930) 
~lFS risheries ~{anagement: a.nd ·Sta.tis-::ics Sranch (1980 'JS,.l. l.3.ndings) 

6,198 
5,67$ 
5,344 
4,444 
.3,330 
6,.+65 
;- ,037 
9,719 
3,338 

1l,384 
11 ,301 
10,.j.66 
9,492 
7,967 

10,077 
11,686 
13,151 
12,3.321 

i~:~U4 
12,135+ 

:/F 

0.23 
0.29 
0.50 
0.45 
0.50 
0.4.5 
0.51 
0.50 
0.53 
0.56 
0.33 
LOS 
0.90 



Table 29. Ilishery IlIanagelOent actions in the Gulf of Maine Atlantic cod fishcry during fisiaing ycar October 1979 - Scptemher 1980, 
and first (liJarter of fishing year October 1980 - ScptemlJer 1981. 

I;ffectlve !latc 

October 1, J919 

September 17. 1980 

October I, 1980 

Octoher 1, 1980 

Action 

Fishing year 1919-J980 begins. Hshing year OY (snme as 
1918-1919): 8500 MT (6000 HI', US commercial,; 2500 ~rr. liS 
l'ecreational for charter and head honts). Quartedy quota.s 
established for US commercial mobi Ie and fixed gear vessel 
classes. Commercia I US vessc I cntch limi tations (poundsl 
week./vessel), implemented on 22 .July 1919, cohtil1ue ill 
effect: 0-60 GnT: 2500; 61-125 (arl': 5000; over 125 OItT: 
10nO; fixed gear: SOOO. No overruns in catch litnitations 
are allowed. A vessel fishing for cod in both management 
areas (Gulf of Maine, Georges Bank, and South) may land only 
the larger of the week ly catch 1 imi tation from ei ther area 
(Le .• eliminates "piggybacking"). 

Reduction of llleekly landings limitations for ;Jill US vessel 
classes fishing for cod in the Gulf of Maine management 
at'ea from Sept. 17 through Sept. 30, 1980. Catch I imitations 
(pounds/weck/vessel) ore revised as follows: 0-60 GUT: 1150: 
3500; over 125 GIn: 4900; fixed gear: 3500. 

Approval of Amen..tment No.4 to HIP. flishing ycar 1919-1980 OY 
is revised: 12000 HI' (950tJ MT, US commercial; 2500 Hr. US 
recreational for charter and head boats). QlJ~rterly quotas 
revised for US commercial mobile and fixed gCll)' vessel classes 
for 1979-1980 fishing year. 

Weekly vessel class catch limitations established for 1980-1981 
fishing year. New catch ljmitations (pounds/week/vessel) nrc: 
0-60 (;RT: 2500; 6L-125 GR'I': 5000; over 12S GIRT: 7000; fixed 
gear: 5000. 

Comments 

New fishing year begins. 

Adjustments necessary to prevent 
optimulII yield frolll being exceeded 
hy significant amounts. 

Optimum yield increases a 11(1 revised 
vessel class allocations and 
cOllllllercial quota guidelines are 
hased on improved stock c01I11 i t iOlls 
as indicated hy 1979 and 1980 
resource assessments. 

Weekly catch limitations, estahl islwd 
for 1980-1981 fishing year to 
spre:ld fishing effort throughollt: the 
year and achieve optimum yield. 

I 
<.n 
'"'-.J , 



Table 30. IHstdhutlon of liSA COIllIII()l'cial landillg~ lllwtdc toilS, live) of Atlilntic cod frolll 1.lw t;ulf l)f t-laille (Area SY). hy geal' lype, 
1965-1980. The percentage of tota 1 USA cOllulIl.lrcial landings of Atlantic cod frolll th() (iulf of ~Iaine, b)' gear '-rpe, fOI' eadl 
year is also presented. llat;l oilly reflect Gul f of I>1,,1I1e cod lamlings that cOIIlll lw idelltl fiell by !:CUI' t)'pc., 

-... -.-.----------.,.~---------

I.andings (metric tOilS, live) l'cl"Ccntage nf AIIIllHlI talldings 
------.-~--~----.~--"---------

Otter Sinking 1.1110 Other Total Otter Sinking 
Year Trawl (Jill Net Tral.l lIalldlll10 (~eHr Landiut!s Trawl la 11 Net 

--- ... _-.--_ .. .. ----"-----------------_ .• 

I%S 2480 501 462 hi8 3612 68.7 13.9 
196b 2549 830 3U8 ISO 3841 66.4 21.6 
1967 4312 134 206 274 < 1 5526 78.0 13.3 
1968 4143 1377 213 339 4 6076 68.2 22.7 
1969 6553 851 258 1()2 4 7828 83.7 10.9 
1970 5967 951 407 176 9 7512 79.4 12.7 
1911 5117 1043 927 98 8 7193 11.1 14.5 
1972 4004 1492 1234 54 2 6786 59.0 22.0 
1973 3542 11B2 1305 B 9 60(11 58.4 (!).5 
tn/l 5{)56 1412 904 36 11 7'125 68 .• HI. 0 
1975 6255 1480 920 12 8 8(.75 72.1 17.1 
l!)](l 6701 2511 ti21 'I 41 !HHS 67.S 25.4 
1977 8415 21172 534 6 1661 1l!)93 70.2 H.9 
1978 7958 3438 393 10 91 2 11 1S90 66.9 28.9 
1979 7567 2900 334 19 1673 1O~)87 68.9 2( •. 4 
1980" 7591 3289 240 <15 61 lll2t. ()7.6 2!).3 

lor 1t>6 tOilS lande", 101 tons were l.Jy mid-water pair tntwl an" 42 tons I'Cl·e by drifting gill ncts. 

201' 91 tOilS Illuded, 56 tons were by Banish seille alld 27 tons WC1'e by dl'ifting gill nets. 

30r 167 tOilS landed, 119 tons were by drifting gill nets and 38 tons wCl'e hy Ilanish seine. 

".Jalluary - November laudings only. 
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Tra\~ I lIandlilie 
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TallIe 31. USA cOlllmercial vessel tl'il)S in which Atlantic co.l were lanlled. by vessel tonnage class lelass 2: 5-50 GRT; Class 3: 51-ISO GItT; 
Class 4: 151-500 GilT), for otter trU\~l trips catching co.l from the Gulf of Bailie (Al'eil SY) alld hlllding in New l!ugland pOl'ts, 1%5-
J9110. Within each vessel class, the Humber of trips in which cod eOIllPriscJ 50\ or lIIore of the totlll trip catch (directe<1 trips) is 
l)rusented, and the purcentage of total trips that woro din:ete" cod trips is iIlLiicat(nl. 

Class 2 Class 3 Class 4 
-----.---~------------ .---------------.~-.-- -----------

Total IH n;cted \ Trips Totul IHrectcd %. Trips Tot.al IHrected ~ .. Trips 
Yoar Trips Tdp5 lli reeled Trips 'I'd ps IHrectoti Trips 'rd,)s IH1'Cctcd 

~~.--------------.-

1%5 5354 "!13 9.2 1145 116 IU.I 60 2 3.3 
J!)('6 4637 241 5.2 H30 102 9.0 38 2 5.3 
1% 7 3903 418 10.7 1211 HJ 18.1 98 I 1.0 
EIIJII 3587 386 W.8 1293 2S1 19.4 99 7 7.1 
l%~) 3679 MS 17 .5 1494 325 11.8 186 15 II .1 
1!>70 43'12 M)S 16.0 1585 217 13.7 214 11 5.1 
l!)7t 3908 550 14 .1 1272 1!J3 IS.2 204 7 3.4 
1972 3933 4!)2 12.5 1326 134 HI. j i3U ~) ( •. 9 
1973 468& 354 7.6 12<11 54 4.4 146 2 loti 
19711 5J45 4l)1 9.5 1274 ~H1 7.7 193 17 II. 8 
1975 S4!)8 (i16 12.3 1437 2J8 15.2 l!H! 11 S .(. 
19'/() '173 /1 55" 11.7 J687 3:)4 1!J.8 228 6 2.t} 
I !I 77 'IbM ·192 10.5 20W 391 1!).5 2~)1I )() :L4 
1978 -1(.55 '11l0 !) • ~) 1754 2Bl 1b.1I ,1:14 6 .. 4 
19N 5218 51)<{ 9.7 177? 3JI ltl.b '1-15 I() 2.2 
I~HWI 4484 397 IL~l 1970 2UII. 1-1.6 365 II 3.0 

---.-.. ~ ----- -.~---.-

I 
.lilllllary ·Novellluer 
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Table 32. USA COl/llnercia! effort (days fished) for Atlantic cot.! hy vessel tonnage class (,:la5s 2: 5-50 GIrl'; Class 3: 51-lSI) (;nT; Class 4: 
151-500 (;nT), for otter trawl trips lllnding cod caught in the Gulf of Maine (Area 5Y) and landing in New 1:lIgland ports, 1!J65-
J980. Wi.tltJII each vessel class the lIuml,er of days fished 011 trips in which cod cOlIIl'riscll 50\ or lIIure of the total trip catch weight 
(dit'ect:ed effort) is presented, and the percentage of tot.al day~ fished that comprised directcll effort trips is indinlted. 

Class 2 Class 3 Class 4 
-------------------

Total Directed " I:ffort Total OJ "cctcd % Effort Total IHrected \. Hfort 
Yc,H" Efful·t Effort Oi l'ectcII Effort llffort IH redelt Effol·t Effort IH rected 

---------- ------------.-------.------~----------------------------------

1%5 2690.6 183.3 6.8 964.9 73.9 7.7 92.2 0.6 0.7 
1%6 2319.1 91.6 3.9 9:H.9 8,1.6 !J.n 82.6 3.5 4.2 
'967 2174.6 179.4 8.2 1232.0 270.2 21. !J 1%.2 1.0 n.s 
1%8 26%.4 154.6 5.7 1265.5 224.1 .17.7 1St. 8 15.6 S.6 
1969 JJ01.1 324.1 9.8 ).197.4 292.4 J9.5 337.0 38. J U.l 
1970 4834.2 395.1 8.2 1665.7 151.8 9. i 424.6 14.9 3.5 
1971 3999.9 370.0 9.3 1,174.6 123.9 8.4 422.2 24.0 5 .. , 

1972 4101.1 282.8 6.9 1637.4 88.2 5.4 243.7 to.5 1.3 
1973 3915.3 178.8 4.6 J430.1 33.4 2.3 251.7 0.7 0.3 
197,1 3953.9 185.7 4.7 Jtl54.8 91.6 6.3 367.0 30.9 8.4 
1975 H23.2 330.9 7.S 18J8.2 232.2 12.8 373. J 13.5 3.(, 

1976 Ho,1.0 183.6 8.7 2096.3 308.3 t".1 526.6 5.6 1.1 

J977 4354.4 386.0 8.9 2447.6 334.4 13.7 630.9 6.2 1.0 

1978 5061.t 420.9 8.3 2617 .9 296.6 J J. 3 80S.8 7.0 n.9 
1979 5623.2 381.9 6.8 2424.9 2S6.5 II.S 779.3 6.S 0.9 
1980' 5528.6 294.7 5.3 29014.4 243.8 8.3 842.2 21.5 2.6 

January-November 

Table 33. USA cOlllmcrcial landings (mctrlc tons. J hc, of I\t lantic cod, by vessel tonnage class (CJas~: 5-50 GltT; Class 3: 51-150 GR'!"; 
Class 4: 1=1-500 GRT), for otter trawl trips catching cod from 'the (;uJf of Maine (hl'ca 5Y) alI<I 1",,,ling in New [ngJand ports, 
1965-1980. IHthin each vessel class, COli landings frolll trips III which cod comprised SO'}; or lIIore of thc tot;d trip catch weight 
(dh'ccted landings) is presentcd, and ,the percentllgc of the tot,tl landings that W;JS ohtal.netl as di rcctcd cat.ch is indicated. 

Class 2 Class 3 Class 4 
------------------------ .---

Total (Heeded '\ IHreeted Total Uli "ectcli ., IIi l'ceted Total ".H reetcd % 1)1 reded 
Ye;tr l.:lIIt.!ings Landings l.alllllngs 1.3nliings I.anrlings I.arulings l.ill1t1ings "andings I.allllings 

----------~------.--------.-"-----.---------.------.----------

1%5 1412.1 393.1 27.9 935. :1 309.a n.l 45.8 "'4 3.0 
1966 12(,5.1 253.1 20.0 1093.2 329.3 :m.J 112.9 12.2 to.8 
J967 1789.5 655.5 36.6 2341.0 12(12.0 5l.3 lOB.1I 1.4 1.3 
1968 1838.9 655,5 JS .f, J955.0 995.2 50.9 219. t 50.3 n.n 
1%9 2991.5 1399.4 4fl.8 lfl73.6 1383.5 ... a.1 549.3 103.9 18.9 
J970 3358.9 1369.4 40.8 20()9.9 719 .... 35.8 38!).2 4fl.3 11.9 
1971 2917. I 1033.3 35 .... 1726.9 5,10.2 31. 3 293.0 73.5 25. I 
1972 21!JIJ.0 620.5 28.3 1462.9 321.6 22 .0 192.3 4(,.3 24.t 
1973 21118.1 380.1 18.8 1171.6 %.7 II. 2 193.7 1,4 0.7 
J974 2291.6 ,1(.6.8 211.4 2107.9 528.9 25. I 158. I liB .4 39.6 
1975 31117.6 1047.4 33.7 2599.1 1038.7 40.n 3JO.7 66.2 21.3 
1976 3168.4 1196.6 37.8 3143.0 1276.9 4(J.b 261.7 21. 8 8.3 
1971 3816. J 1389.8 3(i.4 39(J3.2 J825.3 ,16.8 3H.1 43.5 12.8 
1978 3859.2 1314 .1 3".1 3333.5 1372 .6 ..... 2 488.5 48.1 9.8 
1979 3730.9 1114.0 2~'. !) 3169.3 1233 .. 1 3B.!' 474.5 45.8 9.7 
HIS"I 3556.2 1036.0 29.1 3213.7 11152. » 32.R 52".'1 93.9 17.9 

I 
January-Novemher 

I 
U1 
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--
Table 34. (iulf of Maine (Area 5Y) Atlantic cod USA cOllllllercial c<lt.(h per effort (metric tons per trip and lIletl'ic lOllS pcr lillY fished, li\le weight) by 

vessel tounage das.s (CIuss 2: 5-50 GUT; Class 3: 51-150 GRT; Class 4: 151-500 (JRT). for vessels using ottel' tl'alds lln4 lauding ill N('I~ 
England l1Orts, 1965-1980. Catch l)er effort vaJues are pn~scllted fOl' aU cOllullen:lal ottcr-lnlwJ trips ill which cod wel'e lauded III III fill' ul (er
traul trips i.n which cod COlUl)riscJ 50% or mUl'O of the reported toted trip caldl weight ("directed tl'iI}SU). The average number of days fished 
pel' trill, by tonnage class, is l~lso illdh'uted. 

Class 2 Cltls:; 3 

--------------~-.-~--.------ ----.-~-----.--~---------------.-----~---------.-.-.-~-

'l'otal IHrecled Totlll OiJ-ectcJ -_ .. ----------- ---,- -----------" 
Oays Fished I.andillgs Laudings Pel' 1I1I}'s FisheJ I.uudiugs l.lIuJings PCI' Duys Hshetl l.aud1ugs l.uuJings Per J)lIYs 11ishcd j.auJings I.antl iltgs I'IH-

Ycal' I)e!' Trip l'et'Tdp nays fisheJ I'cr Trip Pet· Trill flays I; 1 shed I)el' Trip I'c!' · .... ill Days Hsht~d Pel' "'ril~ I'el' Tdp lIays l;jslw.1 

-.------.--------.. ------.-~-------

J965 .50 .26 .52 .37 . lUI 2.15 .84 .82 .97 .64 2.()7 ".19 
1966 .51 .27 .53 .38 1.05 2.76 .83 .97 1.17 .83 3.23 3. R~I 
1% 7 .56 .46 .82 .43 1.57 3.65 .96 L83 1.90 1.17 5.20 .1. ,,~, 

l!168 .75 .51 .68 .40 1. 70 '1.24 .98 1. 51 1.5·1 .89 3.96 ".·1·' 
196!) .110 .81 .91 .50 2.17 ".32 1.00 l.!ll 1.92 .90 4.26 4.!:IU 
HI70 1.11 .77 .69 .57 1. !)7 3.47 1.05 1.27 1.2i .70 3.32 '1.74 
1!)71 1.02 r • a .71 .67 l.8n 2.79 1.16 1.36 1.17 .6,' 2.80 4. :~6 
1971 1.04 .56 .53 .57 1 .. 26 2.19 1.21 I.W .89 .66 2.40 3.(,$ 
1973 .8'. .43 .52 .51 l.O7 2.ll 1, 15 ,9'1 .82 .62 1.77 2.S7 
1974 .71 .45 .58 .38 .95 2.51 1. 14 1.65 1.'15 .93 5.40 s.n 
1975 .80 .57 .70 .49 1.55 3.17 1.27 I.IlS 1.43 1.07 '1.76 4.,17 
1~76 .!ll .67 .72 .69 2.16 3.12 1.24 1.86 1.50 .92 3.82 4.14 
1<)77 .93 .82 .88 .78 2.82 3.60 1.22 1.94 1. 59 .86 4.67 5.1(, 
J<)78 1.09 .83 .76 .92 1.86 3.12 1.49 1.90 l. 27 1.06 4.88 4.63 
1<)7!) 1 J .O/J .72 .66 .76 2.21 2.92 1. 36 1. 78 I. 3J .87 3.73 ' •. 30 
198tl 1. 23 .79 .~4 .74 2.t)' 3.52 1.49 1.63 1.09 .85 3.()6 ... :\2 

1 
,January-Novemher 

CJllSS 4 
-----------------~-----------

Total llil'cctcd 
---_. __ ._-----------_.-

llays 1'1 shcd tandings Landings PCI' Days fished taudiogs l'CI' ',and iugs I)er 

!'cr'l'dp Pcr Tril) Days Fishcd PCI- Tdll Days Fished Days Hshed 

. __ .--_.----------_._----< . 

1.5,. .76 .50 . 30 .70 2 .. n 
2.17 2.97 1.37 J. 7S 6.UU 3.'13 

2.00 1. to .55 l.00 tAt) 1.40 

1.11·' 2.21 1.21 2.23 7 . J~} 3.21 

1. 81 3.49 1.93 2.54 {).93 2.B 

1.98 1.82 .92 1. 3S ".21 3.11 

2.07 1.44 .69 3.43 to.SO 1.06 

I. 87 1.48 .79 1.&7 5 .• ,. 
" .41 

I. 72 1.33 .77 .35 .70 2.00 

1.90 2.31 1.25 1.82 lO.(.7 5.81 
1. Ull 1.57 .113 1.21 (J.U2 4.90 

2.31 1.15 .50 .93 3Jd 3.89 

2.11 1.14 .54 .62 '1.35 7.02 
I. 32 I. HI .60 1.17 8.02 6.87 

l. 75 1.07 .61 . (ill 4.58 6.74 

2.l1 1.4·' .62 1. 95 8.54 4.3'7 

-<-" --------~.- .--~------.-~ .. -- - .• --.-.-~-----*---.-.-- ----- _. - _.--------_._-._-------_._--_.--_._ .. ------
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Figure 1. Northwest Atlantic from Labrador to North Carolina. The 
Georges Bank cod management unit encompasses areas 5Ze, 
5Zw, 6A, 68, and 6C. The Gulf of Maine cod management 
unit encompasses area 5Y. 
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Figure 2. Northeast Fisheries Center offshore (>27 m) bottom trawl survey 
sampling strata in the Northwest Atlantic, Cape Hatteras to 
Nova Scotia. 
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Figure 3. Northeast Fisheries Center inshore «27 m) bottom trawl 
survey sampling strata in the Northwest Atlantic, Long 
Island to Grand Manan. 
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Figure 4. State of Massachusetts inshore (0-80 m) bottom 
trawl survey sampling regions and their geo
graphical location with respect to the Northwest 
Atlantic area from Cape Hatteras to Nova Scotia. 
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Figure 5. Stratified mean number (upper) and weight (lower) per tmIJ 

of Atlantic cod from NEFC autumn offshore bottom trawl 
surveys on Georges Bank (strata 13-25), 1963-1980. 
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Figure 6. Stratified mean number (upper) and weight (lower) per 
tow of Atlantic cod from NEFC spring offshore bottom 
trawl surveys on Georges Bank (strata 13-25), 1963-1980. 
The 1973 indices have not been plotted since they are 
beyond the range of the figures and are considered 
anomalously high. 
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Stratified mean number (upper) and weight (lower) per 
tow of Atlantic cod from NEFC autumn offshore bottom 
trawl surveys in the Gulf of Maine (strata 26-30, 
36-40), 1963-1980. 
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Figure 8. Stratified mean number (upper) and weight (lower) 
per tow of Atlantic cod from NEFC spring offshore 
bottom trawl surveys in the Gulf of Maine (strata 
26-30,36-40), 1963-1980. 




